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PREFACE 


About ten years ago my friend Dr. J. M. T. Finney, who knew of 
my interest in plastic surgery, suggested that I specialize in this work. 
He said that every general surgeon was operating on these cases because 
they had to be taken care of, but that no one in this country was doing 
the work properly and that the field was undeveloped. 

As a result this book has been written to record my personal ex- 
perience and also to collect from scattered sources, and place in an 
accessible form the principles and methods that have been of use to me. 

It is my hope that this book may show the general practitioner the 
possibilities of plastic surgery, and start the student or beginner in 
this subject on the right track. The more experienced surgeon may 
also find methods with which he is unfamiliar, and which may be of 
use to him in dealing with plastic cases. 

The teaching of this subject has been absolutely neglected every- 
where, both for medical students and for post-graduates. There is as 
yet no department for instruction of this kind in any American Uni- 
versity, and no complete text-book has hitherto been written on the 
subject. 

It has been commonly said that any surgeon who can successfully 
do an intestinal suture can do plastic surgery. Careful investigation 
of this point warrants the statement—without qualification—that few 
general surgeons do plastic surgery as it should be done. ‘The possi- 
bilities are little understood by the practising physician, and hardly 
more by the general surgeon. 

The time has come for the separation of plastic surgery from the 
general surgical tree. There should be a well-trained plastic surgeon 
on the staff of every large general hospital, in order that these patients 
may be cared for intelligently. 

During the war (1914-1918) plastic surgery was arbitrarily limited, 
by regulation, to maxillo-facial reconstruction. This, it is true, is a 
very important part of the subject, but it must be remembered—and 
the fact should be emphasized—that plastic surgery of the trunk and 
extremities is equally important. The results may be less spectacular, 
but surely are just as vital to the patient. The field of plastic surgery 
extends from the top of the head to the sole of the foot, and no properly 
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trained plastic surgeon would be willing to limit his work to the face 
alone. 

Except for the progress made in the treatment of recent wounds of 
the face (especially those associated with fractures and loss of substance 
of the jaws—which are seldom if ever referred to the plastic surgeon in 
civil practice) little or no advance has been made in plastic methods 
during the war. The true plastic problems are much the same as those 
which must be solved in civil practice, although they may be new to 
the surgeon hitherto unfamiliar with plastic methods. 

The list of publications, selected from those consulted, found at the 
end of each chapter will supply a good working basis for the reader who 
wishes to delve more deeply into that particular subject. When the 
same author has been quoted in more than one chapter, repetition of 
the reference has been avoided as far as possible, but the source of 
information may be obtained by consulting the bibliographical index. 

Many of the illustrations have been taken from my own collection; 
others (most of which are diagrammatic) have been selected from various 
sources to demonstrate some condition, definite point, or method, and 
are self-explanatory. 

I have made every effort to give due credit to all those whose writ- 
ings or diagrams have been of use to me in the preparation of this work; 
any omissions are unintentional. 

Should certain critics feel that I have encroached upon other 
branches of surgery in some of the subjects considered, a study of the 
text of these chapters will, I think, modify this opinion. 

In the preparation of the book I have drawn with considerable 
freedom from the following: ‘La Rhinoplastie,’’ Nélaton and Ombré- 
danne, 1904; “Les Autoplasties,’”’ Nélaton and Ombrédanne, 1907; ‘La 
Chirurgie Réparative de la Face,’’ Depage, 1905; Plastic Surgery, J. S. 
Stone, in Bryant and Buck’s “American Practice of Surgery,” iv, 610; 
“A System of Ophthalmic Operations,” Wood, 1911; “Ophthalmic 
Surgery.’’ Beard; the numerous articles of the brilliant French plastic 
surgeon, H. Morestin, and many other sources. 

I wish to express my thanks to friends who have referred interesting 
plastic cases to me; to Dr. W. S. Halsted, for permission to use material, 
much of which has come under my care, from the surgical clinic of the 
Johns Hopkins Hospital; to Dr. Frank R. Smith, for his help in super- 
vising the manuscript; to Dr. I. W. Nachlas, for tabulating the cases of 
harelip and cleft palate at the Johns Hopkins Hospital; to my secretary, 
Miss Johnetta Moore, for her intelligent codperation and tireless work 


PREFACE ix 


in the preparation of this book; to Miss Minnie W. Blogg, the librarian 
at the Johns Hopkins Hospital, and Miss Marcia C. Noyes, the librarian 
of the Medical and Chirurgical Faculty of Maryland, for their unfailing 
courtesy in making possible the examination of the large number of 
references consulted; and to the publishers, who have coéperated with 
me in every way possible. 

If this book should prove of use in bringing relief to any one of our 
wounded soldiers who require the aid of the plastic surgeon, I shall 
feel fully repaid for the time spent in its preparation. 

JOHN STaIcge Davis. 
1200 CATHEDRAL Sr., 


Battrore, Mo. 
JULY, 1910., 
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CHAPTER I 


HISTORICAL REVIEW 


THE DEVELOPMENT OF RHINOPLASTIC AND OTHER 
PLASTIC OPERATIONS 


The history of plastic surgery is closely associated with the develop- 
ment of rhinoplastic operations, and nearly all of the procedures used 
have originally been employed in the process of this development. 
Many years before plastic surgery was attempted in Europe, certain 
members of the Tilemaker caste in India obtained wonderful results in 
plastic operations with pedunculated flaps from the cheek and later 
from the forehead, in the reconstruction of amputated noses. This is 
known as the Indian Method. 

They are also said to have occasionally used successfully for the same 
purpose free flaps of skin taken from the gluteal region including the 
subcutaneous fat, after it had been beaten with wooden slippers until a 
considerable amount of swelling had taken place. They used a secret 
cement for the adhesion, to which was ascribed special healing power. 
This is called the Ancient Indian Method. 

Here, then, is the earliest record of whole-thickness grafting, and 
antedates by centuries the work of Wolfe, Krause and others. 

It is interesting to note that plastic surgery was practised in ancient 
India and Egypt, as is shown by the sacred writings of India, and in 
Ebers’ Papyrus, in both of which rhinoplasty is mentioned as a well- 
known procedure. 

Celsus speaks of the restoration of ears, noses and lips, with the aid of 
the neighboring skin, and Galen, Antyllus and Paul of Aegina also 
mention these operations. 

Then for many years the art of plastic surgery seems to have been 
lost, at any rate to European surgeons. 

In the middle of the fifteenth century, about 1442, Branca (or 
Brancas), a Sicilian surgeon, was able to build noses by taking pedun- 
culated flaps from the skin of the face, and, following him, his son Anto- 
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nius is said to have restored a lost nose by using a flap from the arm. 
The first report of the employment of the arm flap in medical literature 
is a brief note found in a work on anatomy by Alexander Benedictus, 
published in Venice in 1497. Other surgeons of more or less repute were 
impressed with this work, and various allusions to the operation are 
to be found in surgical works of the sixteenth century. 

The work of Gaspar Tagliacozzi (1546-1599) published in 1597, was 
the first systematic treatise on plastic surgery and was entitled ‘De 
Curtorum Chirurgia per Insitionem,” a volume of 298 pages including 
22 full-page plates. In it he described several operations, but gives 
special prominence to his method of rhinoplasty, in which he used a 
pedunculated flap from the arm. 

Two parallel incisions about 20. cm. long (8 inches) and ro. cm. apart 
(4 inches) were made down to the fascia on the anterior aspect of the 
left arm. The flap was separated from the fascia, and was kept away 
from its bed with oiled linen, but the pedicles at each end were not 
divided. After a fortnight when granulation and thickening had 
occurred, the upper pedicle was cut and the flap was sutured into 
the defect, after the edges had been revivified. The arm was held in 
position by a special harness, and after three weeks the other pedicle 
was amputated from the arm, and the flap was shaped and fitted into 
the desired position. This is called the Tagliacotian or Italian Method. 

The pupils of Tagliacozzi continued to carry out his method, but 
within a few years it was lost sight of, and in course of time began to 
be considered impossible. 

Reneaulme de la Garanne (1712) tried to rehabilitate the method, 
and proposed sewing into the defect the fresh flap, immediately after 
raising it without waiting for it to granulate, Despite his work, how- 
ever, the art remained lost to practical surgery until 1816, when v. 
Graefe again revived Tagliacozzi’s method, and reported one successful 
case. He modified the procedure by cutting the upper pedicle at once 
and by sewing the fresh flap into its place without waiting for it to 
granulate; thus making of it a single operation. 

The Indian method was brought to the attention of European 
surgeons by a letter which was printed in the Genileman’s Magazine 
for October, 1794, p. 891, a part of which is as follows: 


“ Cowasjee, a Mahratta of the caste of husbandmen, was a bullock driver with 
the English army in the war of 1792, and was made a prisoner by Tippoo, who cut 
off his nose and one of his hands. In this state he joined the Bombay army near 
Seringapatam, and is now a pensioner of the Honourable East India Company. 
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For about twelve months he remained without a nose, when he had a new one put on 
by a man of the brickmaker caste, near Poonah. This operation is not uncommon 
in India, and has been practiced from time immemorial. Two of the medical 
gentlemen, Mr. Thomas Cruso, and Mr. James Trindlay, of the Bombay Presidency, 
have seen it performed as follows: A thin plate of wax is fitted to the stump of the 
nose, so as to make a nose of a good appearance. It is then flattened and laid on 
the forehead. A line is drawn around the wax, and the operator then dissects off 
as much skin as it covered, leaving undivided a small slip between the eyes. This 
slip preserves the circulation till an union has taken place between the new and old 
parts. The cicatrix of the stump of the nose is next pared off, and immediately 
behind this raw part an incision is made along the upper lip. The skin is now 
brought down from the forehead, and being twisted half around, its edge is inserted 
into this incision, so that a nose is formed with a double hold above, and with its 
ale and septum below fixed in the incision. A little terra japonica is softened with 
water, and being spread on slips of cloth, five or six of these are placed over each 
other to secure the joining. No other dressing but this cement is used for four days. 
It is then removed, and cloths dipped in ghee (a kind of butter) are applied. The 
connecting slips of skin are divided about the twenty-fifth day, when a little more 
dissection is necessary to improve the appearance of the new nose. For five or 
six days after the operation the patient is made to lie on his back; and on the tenth 
day bits of soft cloth are put into the nostrils to keep them sufficiently open. This 
operation is very generally successful. The artificial nose is secure, and looks 
nearly as well as the natural'one; nor is the scar on the forehead very observable 
after a length of time.” 


J. C. Carpue of London was the first surgeon to make use of this 
information and, in 1814 and again in 1815, he successfully performed 
rhinoplasty by the Indian method. Since that time the operation has 
been performed many times and numerous modifications of the original 
method have been tried. 

Biinger in Marburg in 1823 was successful in making a new nose with 
a free flap of skin from the patient’s thigh, thus being the first European 
surgeon to carry out successfully the old Indian method. Graefe did 
not succeed with his attempts at rhinoplasty with free flaps, and 
Walther, Dieffenbach and Wertzer were scarcely more successful. In 
spite of discouraging results, these and other surgeons continued to 
experiment in rhinoplastic and other plastic operations, with varying 
success. 

Rhinoplasty by gliding lateral facial flaps over the defect is called 
the French method, although for the fundamental principle we are in- 
debted to Celsus. The utilization of it in all sorts of plastic work is 
invaluable. It was developed by Larrey, Dieffenbach, Bouisson, 
Baudens, Burow, Miitter, Szymanowski, and others. 

Dieffenbach, in his work and by his writings, gave a tremendous 
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stimulus to plastic surgery; many of his methods have not been im- 
proved upon and are still constantly used. He advocated the granu- 
lating flap in the Italian method of rhinoplasty and advised strongly 
against the use of the fresh flap suggested by Graefe. 

A number of names may be mentioned in connection with the 
development of plastic surgery, among them being those of Dupuytren, 
Ricard, Velpeau, Labat, Blandin, Denonvilliers, Hoffacher, Schuh, 
Zeiss, Burggraeve, Serre, Liston, Verhaeghe, Jobert, von Ammon, Fer- 
gusson, Ph.-J. Roux, Denucé, Langenbeck, Gurdon Buck, Verneuil, 
Czerny, Pollock. Kénig, Tiffany, Gerster, Nélaton, J. S. Stone, Finney, 
J. B. Roberts, Lexer, and many others. 

J. Mason Warren of Boston was probably the first to introduce the 
successful application of plastic surgery in the United States. T. D. 
Miitter and Joseph Pancoast of Philadelphia were also pioneers in this 
work. To these three men is due the credit of introducing plastic 
methods into American surgery. 

Szymanowski, a Russian, in 1867,in his Manual of Operative Surgery, 
collected the various operative procedures for the relief of deformities 
requiring plastic surgery and attempted to classify them. The portion 
of the book devoted to plastic surgery has yet to be surpassed. 

The use of the pedunculated flap of skin and subcutaneous fat, 
based on the Indian or the Italian method, applied to the fresh or 
granulating wound, gradually became more common. Especially for 
the relief of contractures and in locations exposed to pressure and 
friction. 

The transplantation of a pedunculated flap by successive migration 
was probably first employed by Ph.-J. Roux in supplying lost por- 
tions of the cheeks; the flap was taken from the thigh of the patient 
(Pancoast). 

Blandin reported a case in which a part of the upper lip and a part 
of the cheek and ala of the nose had been destroyed. He raised a flap 
from the lower lip, attached it to the upper lip and then transferred it 
successfully to the cheek and nose. 

The first report of the use of a pedunculated flap from adjacent 
tissue by an American surgeon, is that of J. Mason Warren of Boston 
in 1837. He was successful in constructing a nose by the Indian method 
with a pedunculated flap from the forehead. T. D. Miitter of Phila- 
delphia, in 1842, reported three cases in which he successfully shifted 
large pedunculated flaps of skin and subcutaneous fat from the shoulder 
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and deltoid region, to fill defects left by relieving contractures of the 
neck and chin following burns. 

Joseph Pancoast of Philadelphia, in 1842, reported the successful 
use of pedunculated flaps from the cheeks, forehead and upper lip. 

Frank H. Hamilton, on January 21, 1854, in the Buffalo General 
Hospital, raised a pedunculated flap of skin and subcutaneous fat 
10.X17.5 cm. (4X7 inches), from the calf of a man’s leg for the relief 
of a large traumatic ulcer of the other leg. This flap was held away 
from its bed with dressings and remained viable, although there was a 
considerable degree of shrinkage. After two weeks he freshened the 
under surface and edges of the flap, excised the ulcer and part of the 
cicatrix, then partly covered the wound with the flap and secured the 
legs together. Two weeks later the flap was amputated from its base, 
but a portion of it subsequently sloughed. It is interesting to know 
that, ten years before this operation was performed, Hamilton had 
suggested this procedure for the relief of an ulcer of the thigh, but had 
been unable to obtain the patient’s consent. He recognized the impor- 
tant fact that if a graft is smaller than the chasm which it is intended to 
fill, it will grow or project from itself new skin to supply the deficiency, 
and hence that it is not necessary to make the graft as large as the 
defect to be covered. No wide interest, however, was evoked by 
Hamilton’s report. 

After this there were reports on the subject from the United States, 
England, France and Germany, but it was not until the work of Maas, 
1884-86, that widespread attention was given to the use of pedun- 
culated flaps. His papers were so convincing that a new impetus was 
given to the method. Since his death there has been much work 
done on these lines by many surgeons, and splendid results have been 
reported. 

The original Indian and Italian methods have been modified from 
time to time, but their basic principles are unchanged. 


THE DEVELOPMENT OF SKIN TRANSPLANTATION 


In 1804, Baronio, the physiologist, did the following experiments, 
which he carried out on sheep: 

In the first experiment, two whole-thickness pieces of skin of equal 
size and exclusive of the subcutaneous tissue, were cut from either side 
of the root of the tail of a sheep, and were immediately transferred to 
opposite sides. The second experiment was similar, except that the 
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pieces of skin were kept detached for 18 minutes. In the third experi- 
ment larger pieces were used, 12.5 7.5 cm. (5X3 inches) including the 
cellular tissue and a bit of muscle. These were left detached for one 
hour before being transferred to opposite sides. All of the above- 
mentioned experiments were successful, and the grafts bled when cut 
into 10 to 12 days after the transplantation. 

J. Mason Warren in 1843, used a successful free graft of whole thick- 
ness skin from the arm, to repair a defect on the ala following a rhino- 
plastic operation by the Italian method. 

Netolitski, on April 11, 1869, successfully transplanted small 
elliptic shaped pieces of whole-thickness skin from the back of the 
patient’s hand, in the treatment of a case of avulsion of the scalp. 

The hastening of the healing of granulating wounds by the use of 
small detached bits of skin was first demonstrated by J.-L. Reverdin. 
His report was made to the Société Impériale de Chirurgie, December 
8, 1869. He showed a patient on whom he had successfully practised 
“‘epidermic grafting,”’ and described the grafts as consisting of epider- 
mis only. He says “I raised with the point of a lancet two little flaps 
of epidermis from the right arm, taking care not to cut the dermis.” 
These he applied to the granulating surface. He obtained his idea by 
observing the epithelial growth from a spontaneous island in an ulcer 
case. Reverdin’s paper was discussed on December 15, 1869, but the 
importance of his method was not appreciated. He held that the 
living epidermis alone was necessary for the success of the graft, and 
that the transplanted epidermis caused the transformation of the em- 
bryonal cells of the granulation tissue into epidermic cells. Bryant, 
on the other hand, subsequently declared that the grafts themselves 
grew, and that there was a spread of epithelium from the graft, and 
this view has been proved correct, as it is now a well-known fact that 
epithelium is only derived from preexisting epithelium. 

Pollock of London, heard of Reverdin’s method in May, 1870. 
After trying it on several chronic cases he was very much impressed with 
his results and the method was immediately taken up by numerous 
surgeons in England, Scotland and Ireland. It soon became known in 
America, and in 1870-71 successful cases were reported by Frank 
Hamilton of New York, Chisholm of Baltimore, Coolidge of Boston, 
and others. 

In his exhaustive paper on the subject published in 1872, Reverdin 
says in part: “The title “epidermic grafts’ is not perfectly correct, 
as the transplanted bit is composed of the whole epidermis and a very 
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little of the dermis.” He said that if the epidermis alone could be 
transplanted, the same result would be obtained as when a part of the 
dermis was included. 

It is interesting to note that Reverdin developed his method of 
grafting before the introduction of antisepsis and asepsis in surgery, 
and that it is probably the only type of graft which could have given 
satisfactory results under such conditions. 

The results obtained by the method of Reverdin were not all that 
had been anticipated, and although the healing was hastened, it was 
found, especially in the region of joints, that this method of grafting 
did not prevent contractures. This fact stimulated investigation and 
Ollier of Lyon in 1872 grafted much larger areas of skin, 4., 6. and 8. 
cm. square (135; 22S, 31§ inches) in extent, using the entire epi- 
dermis with a portion of the dermis, instead of the small bits of 
epidermis 0.3 to 0.4 cm. square (14 to 37¢ inch) as advised by Reverdin. 
His idea was not to create multiple centers of epidermization, but to 
substitute for the ordinary healing a surface having the essential ele- 
ments of the normal skin surrounding it. This conception represented 
a distinct advance and formed the essential foundation of the method 
later elaborated by Thiersch. Ollier’s work was ignored by his country- 
men, as Reverdin’s had been. 

Thiersch, in 1874, transplanted whole thickness pieces of skin 1. 
cm. (2¢ inch) in diameter, from which the adipose tissue had been 
carefully removed. He laid great stress upon the following facts: 
that upon perpendicular sections of the granulation tissue one can 
easily distinguish upon the deeper part quite dense connective tissue, 
and a vascular network ina horizontal position. From this horizontal 
vessel and tissue layer sprouts the much softer and more vascular 
true granulation tissue, “‘granulation caruncle,”’ and that unless we 
render it possible for this soft vascular “granulation caruncle”’ to 
change into a firm cicatrix, then the graft over it will sooner or later 
break down; hence (he argued) that nothing remains but to exclude the 
superficial part of the granulations from the procedure, and to graft the 
skin immediately upon the lower horizontal ground. ‘This idea has 
been proved fallacious. 

Thiersch held that the agglutination took place within a layer of 
subcutaneous cement substance; that the agglutination, if entirely 
successful, resulted from the inosculation of the vessels which could be 
seen in 18 hours, in other words, the connection between the vessels 
of the granulation tissue and the applied skin took place through inter- 
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cellular ducts, which filled it immediately with blood from the granula- 
tion vessels, and that this blood then circulated in the vessels of the 
applied skin. Moreover, he held, that the vessels of the transplanted 
skin were liable to a secondary change in which their structure 
approached, for a while, more or less that of the granulation vessels. 

In 1886 Thiersch read the report of his perfected method of skin 
grafting at the Fifteenth Congress of the German Surgical Association. 
He showed that the healing of wounds of any size could be brought 
about more quickly by covering the defects with large films of epidermis 
together with a portion of the dermis: These films were shaved off 
and placed so as to entirely cover the wounds from which granulation 
tissue six weeks old had been removed. 

The method became widely known as Thiersch grafting, no credit 
being given to the priority of Ollier’s work. In all justice the proper 
title should be the Ollier-Thiersch method. These large grafts com- 
pletely superseded the smaller grafts recommended by Reverdin, 
and his method was almost forgotten. 

W.S. Halsted early in 1890 showed a case before the Johns Hopkins 
Hospital Medical Society in which a leg ulcer, 20.12. cm. (844% 
inches) and of 14 years’ duration, had been successfully grafted with 
Ollier-Thiersch grafts. He said that Thiersch scraped the ulcer and 
planted his grafts on the scraped and necessarily infected surface. 
The surface being infected, it was necessary tor the dressing to be 
changed every day for about one week. Dr. Halsted’s method was to 
cauterize the ulcer thoroughly with pure carbolic acid and then excise 
it, taking care not to infect the fresh surface thus made, and then plant 
the grafts on this fresh aseptic surface after which the dressings need 
not be changed for at least one week. 

The excision of the base of scar tissue and planting grafts on healthy 
clean tissue was a marked advance. 

The Ollier-Thiersch method did not fulfil all expectations. Con- 
tractures took place under grafts of this type and there was little resist- 
ance to mechanical insults. Hence surgeons were constantly trying to 
find some method by which soft, elastic, resistant healing could be 
obtained. 

Going back to earlier investigators we find that Lawson in London, 
in 1871, had used successfully for the relief of ectropion a large thick 
Reverdin graft of the whole thickness of the skin, free from fat. Le- 
Fort in France in February, 1872, successfully transplanted from the 
arm for the relief of ectropion a free graft from which the subcutaneous 
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fat had been removed. Good results were also obtained by several 
other men about this time. 

In 1875, Wolfe of Glasgow, reported a successful plastic operation 
for the repair of a defect about the lower eyelid, with a free whole 
thickness graft from the arm, measuring 2.55. cm. (1X2 inches), 
from which all the subcutaneous fat had been removed. He is gener- 
ally accredited with introducing this method, and with insisting on the 
complete removal of the subcutaneous fat, although Lawson, in 1871, 
and LeFort, in 1872, had done practically the same thing. At any 
rate to Wolfe is due the credit of establishing the method in ophthalmic 
practice. 

Esmarch and others used the method with success, but to Krause 
of Altona is due the credit of introducing it into general surgery. The 
method should be called the Wolfe-Krause method. 

Krause reported his perfected technic at the Twenty-second Con- 
gress of the German Surgical Association, and advised the use of the 
whole-thickness graft for all purposes where the Ollier-Thiersch graft 
had been found lacking. He reported 21 cases, and found that skin 
from any location could be used after the removal of the subcutaneous 
fat. 

Hirschberg, at the afternoon meeting of the same day claimed 
priority for the use of whole-thickness skin grafts with subcutaneous 
fat. He said that hyperemia should be induced before excising the 
graft with the fat and that this might be accomplished by beating the 
part with a piece of rubber tubing, thus repeating to a certain extent 
the old Indian method. He also thought that only skin with a very 
dense vascular network should be used. Krause opposed these ideas 
of Hirschberg, and further investigation has proved that there is no 
advantage in hyperemia and that there is a distinct disadvantage in the 
presence of fat. 

The Wolfe-Krause method was used in suitable cases for some time, 
but the larger operative procedure as compared with the Ollier-Thiersch 
method discouraged its general use. 

In 1905 Young of Glasgow, suggested various modifications of 
Krause’s technic. 

In this brief historical review of the subject I have endeavored to 
touch only upon the main features in the development of plastic surgery. 
Many names famous in plastic surgery have been omitted, but I 
shall endeavor in the pages that follow to give these names prominence 
in the chapters in which their particular work is considered. 
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CHAPTER II 
GENERAL CONSIDERATIONS 


The utilization of those skilled in well-established medical and surg- 
ical specialties in the care of sick and wounded soldiers, has been 
successfully demonstrated to the medical organizations of the various 
armies for the first time during the present great world war. 

In the Medical Corps of our own Army in ail previous wars, and 
even up to the last two years, specialties were not recognized as such, 
and an officer of the Medical Corps whether professionally equipped 
or not, was too often assigned to take care of cases requiring the atten- 
tion of a highly trained specialist. To my mind the recognition of the 
specialist in the Medical Corps of the Army is a great step forward, as 
it insures the soldier the best care in every kind of injury or illness. 

For many years as I have become more and more familiar with 
the intricacies of plastic surgery, I have urged, in spite of much oppo- 
sition, that this be made a surgical speciality, and the war has demon- 
strated beyond a doubt the need of this as a special branch.? 

There are large hospitals in all the warring countries devoted entirely 
to plastic surgery of the face, and in our own organization, under the 
Section of Surgery of the Head, there is a subdivision of Facial Plastic 
and Oral Surgery, to deal with reconstructive work on the face. This 
is all very well as far as it goes, but it must be understood that recon- 
structive work on the face, although vitally important, is only a part 
of plastic surgery, and that plastic and reconstructive work is as neces- 
sary and is just as important on other parts of the body. 

Except for the vastly greater number of cases and the greater preva- 
lence of injuries and destruction of the bony framework, the real plastic 
and reconstructive work on war wounds differs not a great deal from 
that done in civil practice. 

By plastic and reconstructive surgery is meant that branch of 
surgery which deals with the repair of defects and malformations, 
whether congenital or acquired, and with the restoration of function and 
the improvement of appearance. This is accomplished chiefly by the 
transfer of tissue, either from the immediate neighborhood, or from some 
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listant part. The deformities dealt with in plastic surgery for the most 
»art involve the skin or adjacent soft parts, rather than the bones and 
Joints, the ligaments or tendons. The treatment of large denuded 
surfaces, requiring skin grafting, and of intractable surface wounds, 
should also come under the care of the plastic surgeon. 

It is imperative that the surgeon who expects to do plastic and 
reconstructive work should have had a thorough general surgical train- 
ing before attempting to specialize in this branch. Above all he must 
know, and thoroughly appreciate the principles governing the healing 
of tissues and the repair of wounds. A special knowledge of the resist- 
ance and utility of tissues more or less infiltrated with scar tissue is 
also necessary, because in many instances normal tissue is unavailable. 
A knowledge of the surgical handling of children is also very important 
in civil practice. 

In reconstructive surgery of the jaws and palate, the plastic surgeon 
should have the constant advice and coéperation of a skilled dental and 
oral surgeon. This combination has proved to be of inestimable value 
in France and England, and also in Germany, where those of the 
wounded who require reconstructive work on the face are concentrated 
in special hospitals. 

In choosing an operation for the repair of a defect on the face or other 
exposed portions of the body, care must be taken that the scar left by 
shifting the flap used for this repair does not cause the patient as 
much concern as the original defect. 

My experience has been that we seldom, if ever, find two plastic 
cases exactly alike, and that no cut and dried methods can be employed. 
Each case should be carefully studied, and the various methods of 
repair considered from every standpoint. This endless variety in 
itself brings a certain fascination to the operative treatment and to the 
after-care of these patients. Sound surgical judgment is often neces- 
sary to determine what should be done; whether or not a plastic pro- 
cedure should be finished at one operation; how far to go in the initial 
operation, and when to follow with.the secondary procedures. The 
results in certain groups of cases are very slow, and in these the process 
is one of gradual building up. In such cases the entire series of opera- 
tions should be planned with regard to the ultimate result and not to 
the immediate relief of the condition. The post-operative treatment 
and dressings should be done by the surgeon himself or directly under 
his eye, because successful results in a great measure depend on skillful 
and judicious after-treatment. 
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The simpler the operation the more likely it is to succeed, and this 
is especially exemplified in the operations for the relief of harelip. It 
is wise to make haste slowly in plastic surgery, and to underdo rather 
than overdo. 

The plastic surgeon, with his special knowledge of tissue trans- 
plantation, can be of great use to the general surgeon, and to the 
orthopedist in dealing with scars and in repairing the defects left by 
certain necessarily mutilating operations. This applies also to the 
gynecologist, and genito-urinary surgeon, when their patients require 
more extensive transplantations than these specialists are accustomed 
to undertake. ; 

Plastic surgery cannot be done in a hurry, either in the operative 
steps in the process or in the length of time required to complete the 
final operation. Frequently in complicated cases single operations 
require several hours to complete, on account of the great detail neces- 
sary and the difficulties encountered in carrying out the work. Some- 
times the patient may be in the hospital for months (combating 
infection), before he is even ready for operation, and then be obliged 
to undergo several major operations with interspersed minor procedures. 
Ten, twenty, and even more operations may be necessary to accomplish 
the desired result, and thus it can readily be seen that this work is a 
tremendous tax on both patient and surgeon. Fortunately, the 
majority of the patients requiring these operations are endowed with 
extraordinary fortitude, and occasionally the surgeon is found who 
is able to give his interested attention to this work. 

Thorough familiarity with the free transplantation of skin, fat, 
fascia, bone and cartilage, is essential, as all of these tissues are con- 
stantly utilized in reconstructive work. The principles of tissue shift- 
ing and of the use of pedunculated flaps must be understood, and also 
the possibilities of combinations with the above-mentioned free 
transplants. 

For all sorts of plastic operations it is desirable that the patient 
should be in the best possible physical condition, and no plastic opera- 
tion should be undertaken on those still suffering from active local 
disease. A complete physical examination should be made of each 
case before operation, and in children the urine should be examined 
with special reference to the presence of acetone and diacetic acid. 
Low hemoglobin contraindicates operation on the ordinary case, and 
I seldom care to operate when the percentage is below 75. If there is 
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yronchial irritation, or rise of temperature at the time selected for opera- 
tion, it is safer to defer the work. 

Asepsis rather than antisepsis should be maintained throughout 
the operation, and during convalescence, since infection is one of the 
chief causes of failure. It goes without saying that rubber gloves 
should be worn by the operator and all assistants. 

The tissues should be treated with the greatest consideration. Keen- 
cutting instruments must be used to avoid unnecessary bruising of the 
tissues. The flaps should be handled with special forceps, or small 
sharp hooks (Fig. 1). The area into which the flap or graft is to be 
transferred should be perfectly dry, and all hemorrhage checked, in as 
much as many failures are due to a blood clot forming beneath the 
transplant, which prevents the early acquisition of a new blood supply. 
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Fic. 1.—Single and double sharp hooks for handling flaps. 


If possible, all scar tissue, deep or superficial, should be removed. An 
accurate estimate of immediate and subsequent tissue shrinkage must 
be planned for. Accurate apposition of the skin edges is desirable, as 
prompt healing minimizes scar tissue. 

One of the most important points in plastic surgery when tissue 
of any kind is transplanted, is that there be mo texsion either on the 
flaps, or on free grafts. Always remove a suture if it blanches the tissue, 
or causes toomuchtension. I like to see a surgeon who, when doing plastic 
work does not hesitate, in spite of his audience, to take out sutures which 
are too tight or which have not been placed exactly to suit him. 

As a rule prosthesis should be avoided, as it is rare in plastic surgery 
that we encounter a deformity which cannot be helped by logical surg- 
ical methods. At best the surgeon can accomplish only a certain 
amount, nature (when obstacles are removed) being relied on to com- 
plete his work. 

To sum up the matter, in the words of Sir Frederick ‘Treves,} 


fing . 
No branch of operative surgery demands more ingenuity, more patience, 
more forethought, or more attention to detail.” 


1 Treves, Sir Frederick: Manual of Operative Surgery, ii, p. 104. 
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DEFINITION OF TERMS 


In this work the following definitions will be used. By a flap we 
mean a mass of tissue attached at some portion of its margin or its 
base by a pedicle through which it receives its blood supply, and which 
can be shifted at once, or subsequently, as far as the pedicle will allow. 

By a graft we mean a mass of tissue which is cut free to be trans- 
planted wherever necessary. An autograft, is a graft obtained from 
the same individual; an isograft, is obtained from another individual 
but of the same species; a zdograft, is obtained from a lower species. 

The term take means that the entire graft has been successfully 
transplanted and has healed in its new bed. A partial take means that 
only a portion of the graft has been successfully transplanted. 


METHODS OF CLOSING DEFEGCES 


A surface defect which cannot be closed by simple suturing, may be 
closed in one of four ways: (1) By skin grafting; (2) By the French 
method, that is, by gliding the edges together andsuturing. Thismethod 
was originally devised by Celsus, but has been especially developed by 
the French. Where there is tension the skin may be mobilized to a 
great extent by undercutting, and in this way large areas of skin may 
be shifted without impairing the vitality. (3) By the Indian method, 
that is, by using pedunculated flaps from tissue in the immediate 
neighborhood with more or less torsion of the pedicle. ‘This method 
has its limitations, as in some instances healthy flaps from adja- 
cent tissue are impossible to obtain especially where a defect issituated 
in the midst of scar tissue. (4) By the /talian or Tagliacotian method 
by using pedunculated flaps from distant parts. This may be.accom- 
plished by a single or double transfer. It is as a rule easy to secure 
sufficient tissue with flaps from distant parts, but the constrained 
position necessary in order to utilize these flaps is very irksome to the 
patient, and many are unwilling or are physically unable to endure the 
discomfort. 


PLASTIC OPERATIONS FOR CLOSING DEFECTS OF VARIOUS 
SHAPES 


In making a defect which will later have to be closed by plastic 
operation, it is desirable that the contour of the defect should be as 
simple and as regular as possible. 
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The simplest method of closing defects of moderate size is by approxt- 
nation of the edges. In order to accomplish this it may be necessary 
o undercut the skin, and if this does not give sufficient relaxation then 
iberating incisions should be made. 

The concavity of the semilunar, or broad V-shaped relaxation 
ncisions should be toward the defect, and the incision should be only 
through the cutis. Relaxation incisions may be made on one or both 
sides, as may be necessary. The defects left by the relaxation incisions 
may either be skin grafted or allowed to granulate. 
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Fic. 2.—Plastic operations for closing Fic. 3.>~Method of coapt- 
small {defects by undercutting and approxi- ing the angle of a wound. 
mating the skin edges. (Esmarch and Kowal- The dotted area shows the por- 
zig.) tionundermined. (Moorhead.) 


Defects of various shapes may be closed by means of pedunculatec 
flaps from the adjacent skin. This method is applicable for the closure 
of much larger defects than can be closed by undercutting and sliding 

The following figures 2 to 43 which explain themselves, will give < 
few suggestions as to the various plastic methods which may be utilizec 
in closing defects of different shapes, and may be modified to sui 
conditions. 

Preparation of the Part from which the Graft or Flap is to be 
Taken.—Two methods of cleansing the skin have been found service 
able in my work. (1) Shave the part selected, then scrub carefully 
with green soap and water; rinse with sterile water; sponge with ethey 
followed by alcohol; then rinse with sterile normal salt solution. Thi: 
method is seldom used on the face. Elsewhere on an unbroken surfaci 
it is without doubt most dependable, but is slow of execution, i 
sloppy, and is more or less disagreeable to the patient. 


2 
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Plastic closure of defects of various shapes by undercutting and sliding. 
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Vic. 4.—-Lisfranc’s method. Fic. 5.~-Szymanowski’s method. 


(Szymanowskt.) 


Fig. 8. Fic. 9. 
Fics. 8 and 9.-—Szymanowski’s method. 
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Fic. 10.—Jasche’s method. Fic. 11. Fic. £2. 
(Szymanowskt.) Fics. 11 and 12.-~Szymanowski's method. 
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Fic. 13.—Szymanowski'’s method. 
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Fic. 14.-~Szymanowski's method. 
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(2) After a dry shave paint the part with 219 per cent tincture of 
odin (the U.S.P. tincture being 7 per cent) two or three coats, either 
yn the dry skin or after sponging it with benzine or ether. This is a 


Plastic operations for closing defects by undercutting and slicing. Showing the 


types of relaxation incisipons. 
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Fic. 15.—Method of Celsus. Fic. 16.—Dieffenbach’s method. 
(Szymanowskt.) (Szymanowski.) 
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Fic. 17.—Guérin’s method. Fic. 18.—Dieffenbach’s method. 
(Szymanowski.) (Szymanowskt.) 
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Fic. 19.—Szymanowski. 


Fic. 21.—Method of Lexer-Bevan. 


quick and satisfactory method, and is especially useful on the face, 
where scrubbing is impracticable. 

I do not believe that stronger solutions of iodin should be used 
in this work, unless the excess is immediately washed off with alcohol. 
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The disadvantage of iodin is the occasional burn which it may cause, 
and in a few cases a very disagreeable rash may develop when there is an 
idiosyncrasy to this drug. Strong antiseptics of all sorts, other than 
iodin, are contraindicated on grafts or flaps. 


Plastic closure of circular defects by the excision of triangles, with undercutting, 
sliding and suture. 
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OE 
Fic. 24.—Szymanowski’s method. 


ANESTHESIA 


LOCAL ANESTHESIA should be employed whenever possible. This 
may be effected by infiltration along the line of incision, or by nerve 
blocking. The infiltration method as a rule causes very little trouble in 
the healing of the wounds, but there is no question that in doubtful 
tissue this method lowers the resistance of the edges, and the healing 
may not be quite so satisfactory. I find that 0.5 per cent novo- 
caine, procaine, or apothesine, with from 5 to ro drops of adrenalin 
chloride (11000) to 30. c.c. ( 1 ounce) a safe local anesthetic for general 
use, and for nerve blocking 1 per cent is efficient. 

Macht has recently described the anesthetic properties of benzyl 
alcohol (phenmethylol), and I have used this substance with success 
(in infiltration anesthesia), in strengths of from 1 to 3 per cent in 
normal salt solution, and in nerve blocking in a 1 per cent strength. 
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Method of closure of defects (not circular) by the excision of small triangles of 
iormal skin followed by undercutting, sliding and suture. 
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Fic. 25.—v. Ammon’s method. (Szymanowski.) 


Fic. 26.—v. Ammon’s method. (Ssymanowski.) 
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Fic. 28.—-Burow’s method. (Szymanowski.) 
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Fic. 29.—Burow’s method. (Szymanowski.) 
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Fic. 30.—Szymanowski's method. 
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Method of closure of defects (not circular) by the excision of small triangles of 
normal skin followed by undercutting. sliding and suture, continued. 


Fic. 31.—Burow’s method. (Szymanowski.) 


Fic. 32.-~Burow’s method. (Ssymanowski.) 


Method of closing defects by means of pedunculated flaps from adjacent skin. 


Fic. 34.—-Hasner’s method. (Ssymanowski.) 
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Methods of closing defects by means of pedunculated flaps from adjacent skin, continued. 


Fic. 36.— Weber's method. (Ssymanowskt.) 
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Fic. 40.—Szymanowski's method. 
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Methods of closing defects by means of pedunculated flaps from adjacent skin, continued. 


Fic. 42.—Letenneur’s method. (Szymanowski.) 
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Fic. 43.—Brun’s method. (Szymanowski.) 


It can be used both with and without adrenalin (5 to 10 drops to 30. 
c.c. (t ounce)). It has the advantage of being practically non-toxic; 
it is easily metabolized, and excreted in an innocuous form; it can be 
sterilized by boiling and is comparatively inexpensive. 

GENERAL ANESTHESIA must be used in many instances. The 
choice of anesthetic must depend on circumstances, although ether is 
usually to be preferred, given by the drop method, or in selected cases 
by the intratracheal route. Combination anesthesia may be used with 
advantage in some long cases; a portion of the work being done under 
local anesthesia, for instance in securing a cartilage graft, and the 
remainder under a general anesthetic. 

General anesthesia with nitrous-oxide-oxygen, and ethyl chloride, 
may be used in suitable cases. Where a general anesthetic is used, 
especially in face and mouth cases, it is essential that the anesthetist 
should be an expert.’ 


1 For more detailed information on local anesthesia, the reader is referred to “‘Local 
Anesthesia” by Braun & Shields, 1914, and “Local Anesthesia,” 2d. ed., 1918, by C. A. 
Allen. 
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Fic. 44. FiG, 45. 
Fics. 44 and 45.—Langer's lines of cleavage of the skin. (Modified from Kocher.) 
In all operations in which a narrow inconspicuous scar is an object, the incision should 


be made parallel to the tension lines. If this is done there will be little gaping of the wound. 
If the incision is made across these lines wide gaping will occur and a more conspicuous 
sear will result. 
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INCISIONS AND METHODS OF CLOSURE 


The incisions used in plastic surgery should as far as possible be 
made parallel to the tension planes of the skin (Figs. 44 and 45). In 
many cases curved incisions will accomplish more than straight ones. 

On the face the natural lines should be followed, and if this is not 


possible, the incision should be made parallel to these lines and not 
across them. 


Fic. 46.—Method of making slanting incisions. (Aymard.) 
A. Schematic drawing of usual incision at right angles to the surface. (1) Skin. 
(2) Subcutaneous tissue. 
B. Beveled or slanting incision. 
C. Position assumed by edges after the incision is made. It can be easily seen that 
accurate closure of this incision is difficult on account of the thin lip of epithelium on the 
overlapping margin. 


The incision through the skin made at right angles to the surface 
is generally used, as it can be utilized in nearly every situation. Ob- 
lique incisions through the skin have been used for many years (being 
mentioned by Pancoast in 1842), on the ground that the resulting scar 
will be less conspicuous. Recently G. L. Aymard has emphasized 
this point. His contention is theoretically true, but in my experience 
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Fic. 47.—Halsted’s subcuticular suture. 
The needle does not penetrate the epithelial surface except at the beginning and ending 


of the suture. When the suture is of non-absorbable material, such as silver wire, it is 
advisable to loosen it in the tissues as it is being inserted, otherwise it may stick and 
break when an attempt is made to remove it. 
the thin overlapping lip of epithelium is difficult to approximate ac- 
curately, and the result is not appreciably better than that obtained 
in a carefully closed wound made at right angles to the surface 
(Fig. 46). 

When the edges of a defect opening into a cavity, such as the mouth, 
are thin, and where paring would add little to the desired thickness, 
it is better to split the edges;! then close with two layers of sutures, so 


1 Duncan, John: Linear Incisions and Everting Sutures, Edinburgh Hosp. Reports., 
Volver.) 19035) Dir4 51. 
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ylaced as to evert both the inner and outer edges. This may be done 
with one double vertical mattress suture which unites both skin and 
nucous membrane, and will accomplish the same purpose. This 
nethod of splitting is especially useful in certain harelip cases, where 
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Fic. 48.—The on-end mattress suture. (McMillen.) 
1. Begin as in any interrupted suture. 
2. Either thread the other end of the suture or reverse the needle in the holder and pass 


it through the skin very close to the margin. 
3. The sutures tied and the edges slightly everted are held in approximation. 


the margins are thin; also in conserving all the tissue in the soft 
palate, as suggested by Davies-Colley and H. M. Sherman. 

In the hands of an expert Halsted’s subcuticular suture is the ideal 
method of closing a skin wound, where there is no tension. ‘This 
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Fic. 49.—Methods of using the on-end mattress suture for the skin and mucous membrane. 


A. Showing the on-end mattress suture for everting the edges of the mucous membrane 
as used by Blair. 
B. The same stitch applied to the skin. 


suture was originated as an interrupted suture tied beneath the skin, 
but it was soon found that a continuous removable skin suture was 
preferable (Fig. 47). 

The single on end or vertical mattress suture described by McMillen 
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for the skin (Fig. 48) and modified by Blair to prevent overlapping of 
the edges in suture of the mucous membrane, is, on the whole, the 


Fic. 50.—Continuous on-end mat- 
tress suture. (C. S. White.) 
This is an excellent suture and can 
be inserted very rapidly. 


most satisfactory skin suture I have used 
in plastic work, as it prevents retraction 
and unevenness of the epithelial edges of 
the wound (Fig. 49). A continuous su- 
ture of a similar type described by C. S. 
White is also useful (Fig. 50). 

These special methods of suturing in 
addition to the proper use of the ordi- 
nary interrupted suture, the continuous 
and the mattress suture (plain or modi- 
fied), are sufficient for all plastic work. 
It is imperative that no suture of any kind 
should be tied too tightly. 

All tension should be relieved by 
tension sutures, either buried or remov- 
able, and to prevent spreading of the 
scar, the fascia under the skin shauld be 
carefully sutured. 

An excellent removable tension su- 
ture which leaves no scar is described 
by R. L. Dickerson. The double test- 
tube or roll of gauze in this method can 


be used with either metal skin clips, or with the single on end mattress 
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Fic. 51.—A removable scarless tension suture. (Dickinson.) 


The diagram shows only the skin and subcutaneous fat included in the suture. _This 
may be made more effective by passing the silkworm gut further away from the incision, 


and as deep as desired. 


suture, without causing depression of the everted epithelial edges 


(Fig. 51). 
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The sutures approximating the skin edges should be removed in 
‘rom three to five days, and leave little scarring. 

Needles and Suture Materials.—In plastic work, I prefer to use small 
cervical needles for the buried sutures when they are necessary, and 


Fic. 52.—Method of inserting interrupted sutures. 


A and B. Wrong method. The tissues below the skin are not approximated. C and 
>). Proper method. All the tissues are approximated and no dead space is left. 


catgut for the suture material if there is any possibility of infection, 
otherwise, fine silk is preferable. For the skin, I find half curved cor- 


} $3903 NINS 


Fic. 53. FIG. 54. 
Fic. 53.—Method of removing an interrupted suture. 
One side of the suture is raised out of the tissues and the portion which has been buried 
is cut close to the skin, and the suture drawn through. 


Fic. 54.—Types of needles useful in plastic surgery. 

r and 2. Small cutting needles designed by Lane for cleft palate work. They are 
very useful for this purpose, and also in positions where a very short needle is necessary. 

3. A cutting needle about the size of the small round French needle, but easier to force 
through resistant tissues. 

4and 5. The small and large corneal needles. There is a size between these. I prefer 
this type of needle for closing the skin, as it causes the minimum amount of damage. 

6. The small cervical needle which is useful for passing buried sutures. 

7. The straight intestinal needle which can be used for many purposes. Ifa very short 
straight needle is required, this thin needle can be broken anywhere in its length, and will 
pass through the tissues without difficulty. The centimeter scale above will give the actual 
size of the needles. 


neal needles satisfactory, and use horsehair preferably, then very fine 
silk, silkworm gut, or silver wire, depending on the indications (Fig. 
54). Special small curved needles (Lane) are used for cleft palate 
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work. In the mouth I find that silkworm gut and horsehair are best 
for the hard and soft palates, and fine silk for the uvula. For the 
mucous membrane of lips, cheeks and tongue, silk or catgut is used, 
as indicated. For ligatures fine silk or catgut should be used. For 
tension sutures I use silkworm gut or silver wire, tied over metal plates, 
vulcanite buttons or rubber tubing. 


Methods of Closing Wounds Without Sutures 


It is inadvisable at times to insert stitches, although it is necessary 
that the edges of the wound should be approximated. Sterile strips 
of adhesive plaster may be used to hold the margins of a wound in appo- 
sition. Strips of adhesive plaster applied close to, and parallel with, 
the edges of a wound may be sutured to each other, and accomplish 
the same purpose. 

Strips of muslin to which hooks have been sewed may be glued to 
the skin with one of the adhesive mixtures mentioned below, and the 
edges of the wound may be approximated by lacing.! The edges may 
be held together by strips of sterile crepe lisse which are fastened to the 
skin with flexible collodion, and this is especially valuable for closing 
wounds of the face. ‘Small metal clips of various kinds may also be 
used to approximate the skin edges and cause little pain or scarring. 
Broad bands of adhesive plaster, or muslin, to which hooks have been 
sewed may be placed outside the margin of granulating wounds, and 
the size of these wounds be gradually diminished by continuous elastic 
traction exerted by rubber bands placed on these hooks, and crossing 


1 Adhesive mixtures for gluing muslin bands or dressings to the skin. 

Heussner’s Glue.—Rosin 25. gm.; alcohol go per cent, 25. c.c.; Venetian turpentine 
0.5 c.c.; benzine 5.0 c.c. 

Glue used by Polonowski & Durand.—Rosin 20. gm.; ligroin 2.5 ¢.c.; spirits of turpen- 
tinev1, ¢:¢:; alcohol 10: ¢:c- 

Dieterich’s Varnish.—Rosin 15. gm.; Venetian turpentine 1. c.c.; castor oil 0.5 c.c.; 
benzol 35. c.c.; soda bicarb. 3. gin.; amyl acetate 0.3 c.c. 

Sinclair-Smith’s Glue-——Common glue 25. gm.; water 25. c.c.; glycerin 1. c.c:; 
thymol o.5 gm.; calcium chloride 0.5 gm. This mixture should be applied hot, and can be 
used without shaving the part if it is painted on the skin in a direction opposite to that in 
which traction is to be made. He 

I have used the mastic dressing of Borchardt (pure gum mastic 40. gm.; benzol 60. c.c.: 
castor oil 20 drops) for gluing dressings to the skin, but it is difficult to handle as it dries 
very slowly, and remains sticky for a long time. 

All of these mixtures are satisfactory. The part should be shaved if possible, anc 
washed with ether or benzine. ‘Then the mixture should be painted on, and the band o) 
dressing applied over the painted area. After the mixture has dried the lacing may be done 
or the elastic bands be put in position. 


« 
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‘ae wound in various directions. Muslin applied in this way will stay 
dherent to the skin from ten days to two weeks, and is much more 
table than adhesive plaster. There is sometimes slight irritation of 
he skin, but no more than is caused by adhesive plaster. 


HEMORRHAGE 


PRIMARY HEMORRHAGE.—AIll bleeding vessels of any size should 
ve clamped and tied with catgut or fine silk. Smaller vessels may be 
controlled by pressure or by pinching or twisting with forceps. An 
,ozing point that persists can often be checked by touching it with a fine- 
yointed cautery. The application of 1-1000 adrenalin is sometimes 
idvisable. Gauze saturated with hot salt solution is also efficacious 
in stopping a general oozing, as is also a 3 per cent peroxide of hydro- 
yen solution. Horseley’s bone wax (carbolic acid 1 part, olive oil 2 
narts, white wax 7 parts) may be used to plug a bleeding point in 
none by forcing it into the defect. Bits of muscle, fat or fascia, may 
be used to check hemorrhage. 

On the scalp, or in angiomatous tissue an over and over continuous 
whipstitch is of great use. 

Temporary packing with gauze may be necessary, and this is often 
a very efficient method of checking hemorrhage. The gauze is removed 
in from three to four days, and if the wound is aseptic, secondary suture- 
ing may then be carried out. 

POST-OPERATIVE HEMORRHAGE.—This is usually due to the slipping 
of a ligature, or the expulsion of a clot. The best treatment is to catch 
the vessel and tie it, or to leave the clamp in place for a day or two, 
if it is impossible to tie. Occasionally it is necessary to tie the vessel 
proximal to the bleeding point. Packing is often sufficient after the 
removal of clots and cleansing of the wound. 

SECONDARY HEMORRHAGE.—This as a rule occurs several days 
after operation or injury, and is usually due to sepsis with erosion of 
a vessel. This has been a complication in war wounds of the jaws, 
which has caused considerable trouble. The treatment is the same as 
that for post-operative hemorrhage. 


DRAINAGE 


Whenever there is possibility of serum or blood collecting beneath 
a flap or where infection is feared it is advisable that provision be made 
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for drainage. This is especially important after shifting double-pedicled 
flaps on the neck, or from the neck, to the chin, or the lip. The drains 
should be small, and should be placed in the angles at the most depend- 
ent portion of the wound. Among the best materials for this purpose 
are folded strips of rubber protective, ordinary rubber bands, very 
small flat cigarette drains of iodoform gauze and rubber protective. 
Several strands of twisted catgut; silkworm gut, or horsehair, may be 
used. Silver wire bent in the shape of a narrow hairpin is useful in 
selected positions. Narrow strips of thin celluloid folded lengthwise 
are sometimes satisfactory, when long continued drainage is necessary. 
Ordinarily in uncomplicated cases drains should be partially removed 
within twenty-four hours, and completely removed after three days. 
This applies to the non-absorbable drains. The catgut drains are 
usually absorbed promptly and removal is unnecessary. 


DRESSINGS 


The part should be immobilized as effectively as possible by means 
of plaster of Paris, crinolin, splints, or in any other suitable manner, 
since physiologic rest is important. Soft, carefully applied non-irritat- 
ing dressings should be used, and secured with even pressure. Dress- 
ings which are too tight, or in which the pressure is uneven, may cause 
sloughing of a flap or graft which would otherwise be successful. All 
dressings around the mouth, nose, eyes or other orifices, should be 
changed frequently, as they are often soiled and infection may follow. 

It is advantageous to inspect the flap frequently, because by loosen- 
ing stitches where strangulation has developed, or by combating a 
small infection promptly, or evacuating fluid which has collected under 
the flap, it may be possible to turn what would otherwise be a failure 
into a success. 

It is not advisable at this time to attempt even a brief outline of the 
dressings used by different surgeons, as their name is legion. The 
subject will be considered more fully under the section on the treat- 
ment of wounds. 


INFECTIONS 


Frequently in plastic surgery infections have to be dealt with. The 
wound may be infected when the case appears for treatment, or infec- 
tion may develop during treatment, or after operation. The most 
dreaded of the ordinary infections is erysipelas. It is not uncommon 
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or erysipelas to develop after operations about the face, or it may 
.ccur at any time in unstable scars, or around chronic ulcers. The 
‘reatments suggested for erysipelas are very numerous. I will mention 
he only one which I have found to be uniformly successful. This 
nethod of treating erysipelas was first reported by Winckler. My 
sttention was called to it by Col. W. B. Davis, M. C., U.S. Army, who 
‘ias used it in his army work since 1893, in preference to any other 
reatment. The following mixture: tannic acid dram i; camphor drams 
ij; ether ounce i, is thoroughly shaken and filtered. This is painted 
yver the affected parts with a camel’s-hair brush every three hours, 
. whitish coating resulting. It is essential to paint at least one inch 
yeyond the visible margin of the infection. The coating may be re- 
moved when necessary with soap and water for the purpose of 
)bservation after which the mixture may be reapplied as often as 
iecessary. The fever will usually fall within 24 hours, and the 
llisease be controlled within a few days. 

Staphylococcus infections are quite common, especially about the 
mouth and chin, and may be combated with the mixture mentioned 
above, or by dressings wet with hot normal salt solution, or any other 
solution which does not damage the tissues. 

When abscess forms following any sort of infection, the pus must be 
evacuated, and the cavity treated as in any ordinary case. 

Infection with the Bacillus Pyocyaneus often occurs, and is espe- 
cially noticeable in cases in which skin grafting has been done. Ordi- 
narily it is of little consequence, and may be controlled with compresses 
saturated with 1-50 permanganate of potash, or, better still, with 1 per 
cent acetic acid solution. 


MASSAGE AND PASSIVE MOTION 


The intelligent use of massage is very important in plastic surgery. 
Before operation, scars may be made movable and the circulation of 
adjacent tissues improved. After operation, restoration of function 
is hastened by massage and passive motion, and areas that have been 
grafted may be loosened and the color and circulation of the flaps 
improved. 

Massage of the operated area should be commenced about three 
weeks after operation, and if the healing is not quite complete, the 
surrounding skin should be kept in good condition by this means. The 


beneficial effect of massage in plastic and reconstructive surgery, both 
3 
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before and after operation, seems to have been lost sight of to a large 
extent, and I wish to emphasize the importance of its systematic use. 


ADVANTAGE OF KEEPING GRAPHIC RECORDS 


It is impossible for either the surgeon or the patient to keep in mind 
the changes which take place during the progress of a case requiring a 
series of plastic and reconstructive operations, and for this reason it is 
of great importance that accurate graphic records be kept of the steps 
in the process. 

The ideal graphic record is the life-size wax model painted in natural 
colors. The construction of these models requires an artist especially 
trained for the work, but up to this time the method has been unavail- 
able for every day use. 

For many years I have made it a rule to take series of photographs 
of these cases showing the condition before operation, and also the 
various stages of the reconstruction, and have found that astudy of these 
unretouched photographic records is of great use in planning further 
steps, in the operative work, and in keeping permanent records. 

Plaster casts are also most satisfactory, and should be utilized when- 
ever possible; especially to show the original condition and progress 
made in the treatment of defects of the jaw, palate, and nose. 
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CHAPTER It 
PROSTHESIS 


Ambroise Paré defined prosthesis as comprising all ‘“‘methods and 
devices for supplying that which, from natural or accidental causes is 
lacking.” 

In plastic surgery prosthetic methods may be divided into two groups. 

1. External.—Applied to those cases in which the prosthesis remains 
in communication with the outsideair. 2. Internal.—Applied to those 
cases in which the prosthesis is buried, and has no communication with 
the outside air. 

The success of internal prosthesis depends on absolute asepsis, and 
on the tolerance of the tissues for certain inorganic substances. Among 
the inorganic materials used for prosthetic apparatus, both external and 
internal, are the following: rubber (soft and vulcanized), gutta percha, 
gold, silver, platinum, tin, German silver, aluminum, copper and steel, 
glass, porcelain, ivory, celluloid, and paraffin. 

External Prosthesis.—Those who have not learned by experi- 
ence to appreciate the possibilities of plastic and reparative surgery 
are inclined to the opinion that all large facial defects should be 
treated with prosthetic apparatus. In some cases, especially those 
following the ravages of disease, a full or partial mask may be necessary, 
but in the great majority of traumatic cases it is better to reconstruct 
the destroyed parts of the face from the patient’s own tissues. 

Temporary prosthesis to prevent contracture is absolutely essential 
in many wounds of the face involving the bony framework. 

Unquestionably an artist can construct an artificial nose or chin, 
which will be cosmetically more perfect than anything the surgeon may 
be able to build. At the present time, indeed, a number Of sculptors 
and other artists are doing this work in England and France, and several 
are already working in this country (Figs. 55, 56 and 57). Their 
results are splendid as far as they go. I believe, however, that in 
the majority of cases this work should be only a temporary measure, 
used to cover the defect during the intervals in the process of con- 


struction, or to conceal the deformity until the patient can be placed 
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der the care of a skilled plastic surgeon. It is needless to say that 
-e operative work on such extensive cases should be done only by the 
ost experienced plastic surgeons, and it is far better for the patient 

continue to wear his prosthetic apparatus than to be operated on 
, the first comer. 


Fic. 55.—Mask for both eyes. 

A. Patient without the mask. 

B. The mask held in place by means of a spectacle frame. 

This splendid mask and those following, were made by Mrs. Maynard Ladd, the Boston 
culptor, while on duty in Paris (after the entrance of the United States into the war) 
under the auspices of the American Red Cross. Seventy masks were made in her studio. 
Chey are accurate reproductions of the missing parts modeled from photographs and 
neasurements, and these masks are painted to match the surrounding skin. Masks of this 
ype are of great value to patients beyond the aid of the plastic surgeon, and are most 
tseful to patients in the intervals between reconstructive operations. 


Capt. Whale, writing in September, 1917, says that in General 
Hospital 83, B.E.F. in France (which was established especially for 
alastic work) that only one man among all those treated has elected to 
30 to England for a permanent mask prosthesis, rather than undergo 
a series of operations for the plastic repair of his defect. 


Artificial noses are usually held on with spectacles, with springs. 
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or plugs placed in the nasal defect, or by a support attached to a dental 
plate, or to a tooth. Entire facial masks may be held in place with 
spectacles. In other instances with skin-lined loops or pockets, made 
by the surgeon to hold pegs attached to the mask. Combinations of 
these methods of securing masks, in addition to a strongly adhesive 
glue, are often used. 


The nose alone may be made, or the nose and upper lip with mus- 
tache, or the chin, etc. 


A B 


Fic. 56.—Mask for the chin. (Mrs. Maynard Ladd.) 


A. Patient without the mask. 
B. The mask in place. The necessary dressings may be placed in the mask to asalieorh 
the saliva which is constantly dripping in some of these cases. 


These prostheses must be carefully molded. Some are made of 
thin metal, others are of soft or hard rubber; papier maché, or porce- 
lain; others again of plastic paste or wax, all being colored to match 
the surrounding skin. 

The technic of making a facial mask is rather complicated, the 
following being the process used by R. Tait McKenzie: 
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“1. The deformed part of the face, and the surrounding regions are lubricated 
with white vaseline, care being taken to fill the hair spaces in the eyelids, and the 
eyelashes. A quick-setting plaster of Paris is mixed and when it is of the consist- 
ency of thick cream, it is gently painted over the sound tissue with a soft brush, 


A. Patient without the mask. 
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until the surface is covered. Care must be taken to leave a breathing space at the 
nose and mouth, and to see that the face is not unnaturally drawn or wrinkled from 
nervousness. The plaster is strengthened and thickened, until it forms a sheet 
about one inch in thickness. When this has become set, as shown by the heat, it 
is carefully drawn off. 


“2. This mold—the negative—is well soaped with green soap, oiled, and a cast— 
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the positive—is made and trimmed to the required shape and thickness. This 
serves as a record or original of the deformed face. 

“3. From this model, a glue mold, or negative, is made. 

“4. Several casts may now be made from this mold, and colored by water color, 
to match the plasteline, which is used in the next process. 

“5. With the patient present, and by reference to photographs, the missing 
nose is modeled on one of these casts, great care being taken to imitate the surround- 
ing surface texture and match it, especially at the edges. It is safer to model this 
in plasteline, over the plaster, rather than on a plasteline squeeze, as described later, 
if at all possible, because the hard plaster prevents one making the possible error of 
going too deep in modeling a hollow. Where a missing eye has to be reproduced, 
another process is necessary at this stage. 

““6. A piece mold must be made from the cast (4). It is prepared with French 
chalk, and (6 A) a plasteline squeeze made. The sculptor then opens the eye by 
modeling it from life (6 B), because the eye was closed during the taking of the 
original mold over the face. 

“7. A glue mold must then be made, from this plasteline cast of the remodeled 
eye, the sound one, and 

“8. A cast is made from this, as in 4, the process going on as in 5. 

“‘o. When the missing features have been modeled to the satisfaction of the 
sculptor and the patient, a glue mold is made of the restored face, from which 

“to. A cast in wax is made and worked on or retouched, if necessary. 

“rz, The wax is now carefully coated with bronze powder, or plumbago, con- 
nected by copper wire with the cathode of a dry cell battery, and placed in a galvano 
deposit bath of sulphuric acid and sulphate of copper, between two copper plates 
connected with the anode. It is left there until a film of copper one thirty-second 
of an inch in thickness is deposited, a process lasting four or five hours. This is a 
process in which many failures are likely to occur, until a good deal of experience 
is gained. 

“12. The wax is now melted out, and the metal mask trimmed and tried on. 
Every advantage must be taken of natural lines and wrinkles of the face, to hide 
the borders. The nostril holes are opened, as well as the eye slit, which masks the 
missing eye. 

“13. The mask is then electroplated with silver by dipping in a solution o 
nitrate of silver, and . 

‘“‘r4. When the eye has to be replaced, the artificial glass eye is matched with 
the good eye, or, better still, a blank one is painted to match, and then placed and 
held in place behind the open lids by wire clips, like the setting of a jewel in a ring. 
This fitting requires great care and patience. 

“‘r<, The mask is now given a coat of color, and the complexion is matched with 
great care, using oil colors with a wax medium. The success of this will depend 
entirely upon the artistic skill of the painter. 

‘76. When this is completed, a pair of spectacle frames, with heavy rims, are 
fitted on over the mask, and the nose piece is riveted through the copper, or soldered 
to hold them in place. When a cheek is replaced, it may be necessary to havea pin 
from the spectacle frame to the mask, to give the gentle pressure necessary to keep 
it in place. 
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“‘y7, Eyebrows can be made with real hair, or by painting them, and eyelashes 
re best made, in the experience of Derwent Wood, of tin foil, cut in thin strips, 
olored and soldered to the edge of the eyelid. They can also be set with real hair 
n a groove of the lid, and held by wax.” 


| As can be seen this process is quite complicated and should only 
ye undertaken by one experienced in this sort of work (Figs. 58, 59 
ind 60). 

A simpler method is that used by Pont. In cases which cannot be 
yenefited by surgical procedures, he gives the patient a mold and 
ylastic paste, so that he can make a new artificial nose whenever 


Fic. 58.—Masking a facial deformity. Fic. 59.—-The mask in place on the pa- 
Destruction of the face from the bridge of tient. This mask was constructed accord- 
the nosetothelowerjaw. (Tait McKenzie.) ing to the directions found in the text. 


(Tait McKenzie.) 


necessary. Of late he has furnished an apparatus for making wax 
models, and, if necessary, a new nose can be made each day and easily 
applied. 

The artificial eye is of interest to the plastic surgeon, inasmuch 
as he is called upon at times (when the orbit is obliterated by scar 
tissue), to construct a cavity to contain the eye. On one or two occa- 
sions I have found it very difficult to make this cavity permanent. 

Artificial ears are best made of a soft rubber composition which 
is flexible. The ear can be molded and colored to match exactly the 


intact organ. It is held in place with an adhesive paste, or with a skin 
loop, or with springs or wires. 
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As the reconstruction of a completely destroyed ear is extremely 
difficult from the standpoint of appearance, the permanent use of such 
a prosthesis is advisable. Pont also furnishes a carefully prepared 
mold and plastic paste to patients requiring artificial ears, so that they 
can change the prosthesis whenever necessary. 


Fic. 60.—The mask itself has been colored to match the surrounding tissues. Mustache 
and whiskers are in place. This prosthesis is held on by means of spectacles. (Tait 
McKenzie.) 


In those cases in which operative procedures are inadvisable for the 
repair of defects in the hard palate, obturators have been made to fill 
the defect. To these in some instances artificial vela have been at- 
tached, to take the place of the defective soft palate. More or less 
success, as far as improvement of speech, is 
concerned, has been reported following “the 
use of these obturators. 

Internal Prosthesis.—In plastic surgery 
it is better to avoid the use of any inorganic 
material for a buried supporting framework. 
When inorganic material is used for internal 
prosthesis immediately under the skin, any 
injury may cause necrosis of the skin, and 
a Bei es Sees hee be the formation of a sinus which will. persist 
by means of springs. (Port.) until the prosthesis is removed. When in- 
The plugs A and A’ are on : . 5 ec 
Sa teais serting prosthetic apparatus the incisions 

should be made so that the suture line is 
not immediately over the prosthesis. It is advisable to cover the pros- 
thesis with subcutaneous tissue before suturing the skin, or when it is 
placed in a tunnel to have the tunnel beneath the subcutaneous tissue. 

Of the materials best tolerated by the tissues those most often used 
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are vulcanized rubber, or one of the metals, silver being probably 
ithe best for general use. 

Celluloid is well tolerated by the tissues and causes no irritation. In 
experimental work I have found it unchanged after having been 
buried in muscle tissue for months. Monks in 1808 used it for building 
out a bridge in correcting saddle nose. G.S. Thompson writes enthusi- 
astically on the surgical uses of celluloid buried in the tissues. He 
says that it should be molded to fit the place intended for it, and 
advises that it be freely perforated. He has used it in many situations 
with success (Fig. 63). 


Fic. 62.—Method of holding an artificial nose in place by means of a dental plate. (Port.) 
At A there is a bayonet lock. 


C. Higgins used celluloid plates to support the skin and prevent 
recurrence of retraction in scars. Later he undermined the scars 
through a small incision and injected a semisolid mass of cellu- 
loid dissolved in acetone into the undermined tract. This was soon 
solidified and accomplished the same result. I have not tried the 
methods advocated by Higgins, but they seem unnecessary, if the 
surgical treatment of depressed scars is understood. 


~ + SUBCUTANEOUS HYDROCARBON PROSTHESIS 


The injection of paraffin has been advocated by a number of workers 


and is principally used for the correction of certain deformities about 
the face, shoulders and breast. 
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Gersuny in Vienna, in 1899, injected vaselin subcutaneously for 
the correction of asaddle nose. Delanger about the same time injected 
spermaceti for the same purpose. Vaselin with a melting point 
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Fic. 63.—Celluloid, molded and cut in various shapes, for implantation into different 
regions. (About one-half size.) (Thom pson.) 

1, Filigrees for inguinal hernia; 2, filigrees for femoral hernia; 3, filigrees for umbilical 
hernia; 4, filigrees for post-operative hernia; 5, nasal bridge; 6, bridge for spina bifida. 
7, celluloid pegs for bone fractures; 8, celluloid plate; 9, joint cap for covering bone in 
arthrodesis (rough representation); 10, flanges for drainage tubes; 11, skull plates (inner 
without perforation, except at edges; 11a, skull plate (outer); 12, dust-proof cover for 
surgical bottles; 13, molded cap for bone end. 


of 33° to 39°C. (91.4° to 102.2°F.) was found to be too soft, and slow 
absorption, or diffusion often took place. . Embolism also occasionally 
occurred. 
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A mixture of vaselin and paraffin was then tried, having a melting 
point between 42° and 46°C. (107.6° and 114.8°F.). Eckstein in 1901 
used pure paraffin with a melting point of 60°C. (140°F.), instead of the 
vaselin-paraffin mixture. It has since been found that paraffin with 
a melting point of about 52°C. (125.6°F.) is to be preferred. 

In a number of cases in which paraffin was injected into the tissue 
of the nose, there has occurred an embolism in the central artery of the 
retina, which caused immediate and permanent blindness. Pulmonary 
embolism has occurred, and thrombophlebitis has also followed these 
injections. Connell has tabulated a number of untoward results following 
the injection of paraffin, and Kolle has added to the list which follows: 


Untoward Results 


. Toxic absorption. 

. Marked inflammatory reaction. 

. Loss of tissue, due to infection and abscess formation. 

. Pressure necrosis, caused by hyperinjection. 

. Sloughing of tissue as a result of the heat of the material injected. 
. Sloughing due to injection into very dense or inelastic structures, 
or where scar tissue is firmly attached to the underlying and adjacent 
parts. 

7. Subinjection of too smallan amount of paraffin with an insufficient 
correction of the deformity. 

8. Hyperinjection with overcorrection of deformity. 
g. Air embolism. 

10. Paraffin embolism. 

11. Primary diffusion or extension of paraffin (when first introduced) 
into adjacent normal structures. 

12. Interference with muscular action of the nose. 

13. Escape of paraffin after the withdrawal of the needle. 

14. Solidification of the paraffin in the needle, which renders the 
injection difficult and causes injudicious expedition on the part of the 
operator. 

15. Absorption or disintegration of the paraffin. 

16. The difficulty of procuring paraffin at the proper melting point. 

17. Hypersensitiveness of the skin over the injected area. 

18. Redness of the skin over the injected area. 

19. Secondary diffusion of the injected mass. 

20. Hyperplasia of the connective tissue following the organization 
of the injected matter. 
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21. A yellow appearance and thickening of the skin after organiza- 
tion of the injected mass. 

22. The breaking down of tissue and a resulting abscess due to the 
pressure of the injected mass upon the adjacent tissue after the injection 
has become organized. 

Some authors say that the injected paraffin is encapsulated 
like any other foreign body. Others claim that the mass is first sur- 
rounded by a connective tissue wall and that fibrous bands are then 
formed which penetrate the mass. Eventually the paraffin is said to 
be absorbed and in its place is left a connective tissue mass which is 
hard and resistant to the touch. 

In my operative work on these cases I have found that both condi- 
tions are present even after several years have elapsed. The connective 


Fic. 64.—Paraffinoma. 

Note the thickening of the tissues of the nose, cheeks and lips, and the obliteration 
of all the natural lines. The mucous membrane was also involved in this case, and the 
patient was unable to masticate without biting the projecting folds. Paraffin had been 
injected two years previously, several times for the purpose of eradicating wrinkles. The 
skin was purplish-red and very dense and hard. 


tissue mass is hard enough to blunt the edge of a scalpel, and in cutting 
into this tissue I often find that flakes of paraffin are floated up in the 
blood. These tissues are difficult to handle surgically. 

There may be a large number of patients who have been perma- 
nently benefited by the injection of paraffin, but a glance at the list 
of untoward results is enough to discourage the most daring surgeon 
who has any regard for the safety of his patient. The terrible wncor- 
rectable deformities produced by the development of paraffinoma 
months after apparently successful injection of paraffin, have only to 
be seen once, to further discourage any one desiring to use this method 
(Fig. 64). 

Occasionally the tumor masses of paraffinoma show themselves 
under the mucous membrane of the cheeks and lips and project into 
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.e mouth, so that it is difficult for the victim to chew without biting 
ne mucous membrane. 

The technic for the injection of paraffin is simple and the injections 
in be given, after a little practice, by anyone who is able to purchase the 
juipment. The immediate results, when none of the untoward hap- 
anings occur, are at first very gratifying to the patient. Never- 
veless, the paraffin frequently shifts its position, and gradually 
zickles down the tissue planes, or the infiltrated tissues may thicken 
nd cause deformities which are infinitely worse than the original 
-efect. 

The injection of paraffin is the sheet anchor of the “quack”’ facial 
pecialist. 

Iam sure that all those who have seen the disastrous effects following 
varaffin injections will agree with me that this method of internal 
irosthesis is a poor surgical procedure. 
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CHAPTER TY 
THE TRANSPLANTATION OF SKIN 


Skin grafting and plastic surgery are very closely linked together. 
(There is rarely an extensive plastic operation done in which, at some 
stage, it is not necessary to graft skin. The plastic surgeon should 
be thoroughly skilled in the technic and be able to utilize any type of 
graft which may be necessary. I shall consider in detail only the tech- 
nic of those methods which have proved satisfactory to me. 

In order to avoid repetition the various procedures required in all 
the methods will be described before the technic of the methods them- 
selves is discussed. 


GENERAL CONSIDERATIONS 


Source of Grafts.— Grafts may be obtained from almost any portion 
of the skin. The region from which it is taken has little if any effect 
on the success or failure of the graft. 

It was at one time thought that skin taken from a part corresponding 
exactly with the defect would heal better, but this has been disproved. 
Von Langenbeck says: ‘‘It was thought in former times, especially 
when science was governed by natural philosophy, that even after a 
piece of skin had grown firmly to its new owner, its nutrition depended 
on the state of health of its original possessor.’’ Fortunately, we now 
know better. 

Autografts should be used in preference to all others when available. 
We seldom find a patient who cannot supply skin for one of the types of 
grafts, and even if complete grafting cannot be done at once, partial 
grafting may be done and the work completed when warranted by the 
condition of the patient. 

Isografts.—There is much difference of opinion as to the advisa- 
bility of utilizing isografts, and many surgeons insist that only auto- 
grafts should be used. Of course autografts are more likely to succeed, 
but I feel convinced that, when it is not possible to obtain autografts, 
isografts are well worth trying, and that good lasting results may be 
secured, if the grafts are obtained and transplanted with the proper 
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technic. Nevertheless, wounds have come under my observation on 
which no isografts would take (even after repeated trials from many 
donors), whereas autografts on the same wounds brought about prompt 
healing. 

In the study of the series of 550 cases of skin grafting at the Johns 
Hopkins Hospital, published in 1909, I reported 4o successful cases of 
isografting. These results were taken from the hospital history notes, 
but I do not now believe that the percentage of permanent takes 
was as large as these notes had led me to believe. 

I have thought for some time that the success or failure of isografts 
may be dependent on the similarity or dissimilarity of blood groups of 
the host and donor. This point has been proved by Masson, at the 
Mayo Clinic, who reports excellent results with isografts, and has had 
the opportunity of testing the blood of the donor and of the recipient for 
agglutination. He has never had a successful result in isografting in a 
case in which the red blood corpuscles of the donor were agglutinated 
by the serum of the patient. The results in all other cases in which the 
blood did not agglutinate, were most satisfactory. Shawan has also 
reported similar results in grafting war wounds, in which the principle 
of blood grouping was applied. These findings are of the greatest im- 
portance, inasmuch as by means ofa simple blood test the likelihood of 
a successful isografting can be forecast with a fair degree of certainty. 

Care must be taken when isografting is contempiated, not to trans- 
mit disease to a healthy person, as cases have been reported in which 
small-pox, syphilis, and tuberculosis have been transmitted in this 
manner. 

R. Minervini reported the successful use of whole-thickness grafts 
obtained from the skin of babies who had died during delivery or a few 
hours after birth. "This material, if available, is undoubtedly most 
satisfactory for successful transplantation. 

Isografts may be obtained in the operating room (while performing 
any clean operation) by removing an elliptic-shaped piece of skin,. 
instead of making a linear incision. ‘This wound can be closed as easily 
as the linear incision. Permission to remove this skin should always be 
obtained from the patient in advance, and all necessary tests should be 
made to safeguard against the transmission of disease to the patient 
to be grafted. I have successfully transplanted skin obtained in this 
way in a number of cases. 

Zoografts.—Zéografting has been tried for years, and successes 
have been reported. The grafts have been taken from many species,- 
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‘mong others from the inner surface of the wing of a pullet, skin from 
igeons, from young puppies, from guinea-pigs, rats and rabbits. 
artoux and Dubousquet-Laborderie successfully implanted the skin of 
ogs on a granulating surface in man. ‘The pigment disappeared in ro 
ays, and the grafts rapidly changed in character, taking on more and 
iore the resemblance to human skin. Cannaday grafted with fair 
uccess the skin of a common water lizard. 

Bits of muscle have been applied to granulating wounds, and more 
apid epidermization was claimed. The lining membrane of a hen’s 
gg, cut in strips and applied with the shell surface outward, has also 
en used. Riven and also Browning successfully transplanted the 
-uperficial layers of the skin of a young pig, and it was noted that the 
jigment rapidly disappeared. Flegenheimer transplanted whole-thick- 
ess grafts, with good results, from the the belly of a young pig and 
\tated that fine hair grew on the graft. 

Venable reported his studies with Ollier-Thiersch grafts of pig skin 
in the treatment of extensive burns and stated that he obtained from 
$5 to 100 per cent of takes. 

Miles transplanted the skin of dogs, rabbits, kittens and frogs. 
He was most successful with grafts from dogs, and least successful with 
trog skin. A young animal was always selected. It was killed and 
ufter the skin of the abdomen had been thoroughly cleansed, whole- 
thickness grafts without the subcutaneous fat were removed. These 
were placed in sterile boric acid solution, trimmed to fit the wound, and 
pressed in on healthy undisturbed granulations. He quotes four 
successful cases, and noted that the pigment rapidly disappeared, 
and that no hair, sweat or sebaceous matter could be found in the skin. 

My own experience is that these grafts take readily, and receive their 
blood supply as promptly as ordinary grafts. They also have the 
same power of stimulating epithelial growth from the edges when 
placed on granulating wounds, as do other grafts. Nevertheless, in 
every case which has come under my observation these grafts, after 
doing well and often when the wound was entirely healed, suddenly 
and with no apparent cause have begun to melt away, and have soon 
disappeared. 

ANAPHYLACTIC SYMPTOMS have been reported in several cases 
following the use of isografts, and egg membrane grafts, but in a some- 
what wide experience I have never observed such symptoms. 

Sponge grafting was elaborated by Hamilton of Edinburgh. The 
granulating wound was accurately covered with thin sections of a fine 
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sponge previously prepared, and these sections were replaced as the 
granulations grew. The wound was dressed with protective and wet 
carbolic acid (1-20) gauze. Healing was very slow. This method was 
soon abandoned as an aid in hastening epithelization. I have found it 
useful in stimulating sluggish granulations, as is also the network of 
catgut suggested by Neuhduser. 

Transplantation of Fetal Membranes.—In 1909 and 1og10 at the 
suggestion of W. L. Thornton, then a third year student in the Johns 
Hopkins Medical School, I tried grafting pieces of the lining of the 
amniotic sac, but was unable to secure permanent results. 

In 1913, Sabella and Stern reported several cases in which they had 
successfully transplanted amniotic membrane. They were able to 
preserve this tissue for some time by the Carrel technic (petrolatum and 
cold storage). They insist upon the importance of placing the lining 
or glistening side of the membrane next to the wound. Flexible 
paraffin, or moist salt gauze dressings were used. 

Ulcers, burns and traumatic denudations were grafted successfully 
with this material, but the final results after a considerable period of 
time had elapsed were not given. Since the publication of these reports 
little has been heard of this method. 

The material is abundant in every hospital with an obstetrical de- 
partment, and would therefore be easily available. Theoretically this 
tissue should be transplantable, as it is derived from the ectoderm and 
is composed of embryonic skin elements. ‘There is considerable doubt 
in my mind as to the permanent results obtainable from the use of fetal 
membranes. 

Surface on Which Grafts May be Placed.—All types of grafts may 
be placed on fresh wounds and also on healthy granulating surfaces. 
When the wound is fresh, the grafts will live when placed on fat, fascia, 
tendon, muscle, perichondrium or bone. 

When placed on granulating surfaces success depends to a large 
extent on the condition of the wound, and it is most important that the 
granulations be clean, firm, rose-pink in color, and not exuberant. In 
addition the bacterial count from the wound secretion should be 
negative, and time is saved in the end by careful attention to this point. 

The advantages of placing grafts on undisturbed granulations 
are that (1) there is no pain during the preparation of the wound, or 
application of the graft, (2) there is no loss of blood—an important 
point in patients already much depleted, (3) there is little likelihood of 
blood or serum collecting under the grafts, (4) there is no danger of 
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lighting up infection, and blood vessels enter the grafts much sooner 
'f the granulations are not removed. 

I have been able to obtain bleeding by cutting into a whole thickness 
zraft 84 hours after transplantation upon a healthy granulating surface, 
whereas the earliest record of bleeding in a similar graft on a fresh wound 
is 6 days (Krause). 

Preparation of the Granulating Area for Grafting. —In order to put 
a granulating surface into the proper condition for grafting, various 
methods may be employed. Among others may be mentioned painting 
with tincture of iodin, touching frequently with nitrate of silver (weak 
solutions for stimulation, saturated solutions or stick for cauterization), 
applying balsam of Peru (either pure or in castor oil, 1 to 3), gauze wet 
with boric acid, or salt solution, or a solution of chloral hydrate 2 grains 
to the ounce of water. I have found it very satisfactory after cauteriz- 
ing thoroughly with pure carbolic acid, to remove the granulations down 
to the firm base, then dress with dry gauze over which is placed sterile 
boric acid ointment. If this is done it will be found that within 48 
hours the new granulations will be ready for grafting. 

The development of the use of Dakin’s hypochlorite solution used 
either by Carrel’s technic or on compresses, for rendering a granulating 
surface sterile is a great advance in the preparation of wounds for 
grafting. The progress of disinfection by this method can be followed 
by bacterial counts and gives us absolute control as to the condition of 
the surface. Dichloramin-T in from 5.—7.5 per cent strength is also 
useful for the same purpose. 

Method of Preparing Healthy Granulations to Receive Grafts.—On 
the day preceding the operation all secretions and crusts are removed 
and the granulations are dressed with moist boric acid or salt solution 
gauze. The dressings are removed at the time of operation and the 
wound washed carefully so as not to cause bleeding with gauze sponges 
dipped in warm salt solution. The surface is thoroughly dried, a pad 
of dry gauze is placed over the wound, pressed down firmly on the 
granulations and removed only when the operator is ready to apply the 
grafts. It is most important that the surface to be grafted should be 
perfectly dry, because the grafts adhere much better to a dry surface 
and are less liable to be subsequently displaced. If Dakin’s solution 
has been used in the preparation, it is only necessary to dry the granu- 
lating surface.! 


*R. C. Bryan, in 1917, speaking of the Carrel treatment with Dakin’s solution, says: 


“Tt is interesting to note that there is no skin grafting done upon the large raw surfaces. 
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Anesthesia.—All types of grafts may be cut under local anesthesia, 
either by infiltration or nerve blocking; the infiltration seems to have 
no deterrent effect on the healing of the grafts. 

Small deep grafts are usually applied to undisturbed granulations, 
and general anesthesia is unnecessary, unless the patient is a young 
child or is in a highly nervous condition. 

A general anesthetic is often necessary in the extensive operative 
procedures resulting in the fresh wound to be grafted. Advantage is 
always taken of this anesthetic to cut the Ollier-Thiersch or whole 
thickness grafts, which are the types ordinarily used to cover large 
fresh wounds. 

Rose cites cases in which he cut grafts 2.5 to 5. cm. (z to 2 inches) 
wide and as long as necessary, without the use of an anesthetic. Pos- 
sibly this can be done in a limited number of cases. Torrance freezes 
the area to be cut with ethyl chloride, he then cuts Ollier-Thiersch 
grafts and transplants successfully. Foote infiltrates small areas with 
salt solution, and then cuts from these areas. 

I have cut Ollier-Thiersch grafts after freezing or using the ether 
spray with little or no discomfort to the patient. 

Nystrom in January, 1909, advised that whole thickness and Ollier- 
Thiersch grafts be cut after anesthetizing the external cutaneous nerve 
(of the thigh) through the skin by means of 4. or 5. c.c. of a 1 per cent 
solution of novocain, to which was added 5 drops of 1 to 1000 adrenalin 
chloride solution for each 10. c.c. This mixture was injected just to the 
inner side of the anterior-superior iliac spine, then below it at various 
depths in the subcutaneous tissues; some of the fluid being deposited 
under the fascia lata but not too deeply into the muscles. Blocking 
of the external cutaneous nerve was first practised at the Johns Hopkins 
Hospital, over 15 years before Nystrom’s report, for the purpose of 
cutting grafts without pain from the area supplied by this nerve, and 
this method is still occasionally used. 

THE AREA FROM WHICH THE GRAFTS ARE TO BE CUT may be prepared 
as for any other operation. 


Although grafting at first would apparently hasten recovery, by mathematica] equation 
it has been demonstrated to delay repair, so that the surgeons have found out by experience 
that the application of skin was unnecessary, and in every instance was contraindicated.” 

Evidently this viewpoint has changed, since at the Rockefeller War Demonstration 
Hospital, every surface wound of any size that has been rendered aseptic by Carrel’s technic 
with Dakin’s solution, is skin grafted, and by this means the time of healing is very much 


shortened. 
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Dressing of the Area From Which the Graft is Cut. All sorts of 
dressings have been tried. Sterile boric-acid ointment spread on rubber 
protective, or silver foil covered with rubber protective, are com- 
-fortable and efficient for the wounds resulting from the cutting of small 
deep grafts and Ollier-Thiersch grafts. Both of these dressings should 
extend some distance beyond the margins of the wound, and be held in 
place with strips of adhesive plaster, over which is placed dry sterile 
gauze and a bandage. One of the flexible paraffin mixtures, applica 
as to a burn, is also satisfactory. 

The wound from which a graft of whole-thickness skin is taken 
should be dressed as any ordinary sutured wound. 


SMALL DEEP SKIN GRAFTS 


The hastening of the healing of granulating wounds by the use of 
small detached bits of skin was first demonstrated by J.-L. Reverdin. 

Grafts obtained by Reverdin’s method are usually thought of as pure 
epidermic grafts, and in his articles Reverdin always spoke of them as 
greffe épidermique; but in his exhaustive paper on the subject published 
in 1872, he says in part, ‘‘The title ‘epidermic’ grafts is not absolutely 
correct, as the transplanted bit is composed of the whole epidermis, and 
a very little of the dermis.” 

Reverdin also said that if the epidermis alone could be transplanted 
the same result would be obtained as when a part of the dermis was 
included. This, of course, is true in so far as the epithelium is con- 
cerned, but it has been my experience in a large number of cases that 
the grafts which are somewhat deeper and contain more of the true 
skin, give a more stable healing, and that the final result shows more of 
the normal skin-characteristics than when the thinner grafts are used. 
I have called these grafts small deep grafts (Fig. 65). 

As there is little difference except in thickness between the small 
deep grafts and Reverdin grafts, the following methods of prepara- 
tion will be found applicable for either type. 

Autografts are almost uniformly successful when placed on a granu- 
lating surface that is in proper condition. It is far easier to cut them 
from a region such as the front of the thigh where the skin is quite taut, 
than from places where it is lax, as for instance on the abdomen. 

A large number of these grafts can be obtained from a comparatively 
small area, thus making it possible to use small grafts on extensive 


56 PLASTIC SURGERY 


wounds without any severe tax on an ill patient.1. In a number of 
instances I have applied several hundred of these grafts at a single 
operation. 

Technic.—The simplest way to obtain these grafts is to pick up a bit 
of the epidermis with a straight intestinal needle held in an artery 
clamp.’ It is raised so that a little cone is formed and the base of the 
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Fic. 65.——Photomicrographs of the same magnification showing the comparative thickness 
of a small deep graft and a Reverdin graft. 


A. A small deep graft cut to include a considerable thickness of the true skin; in the 
section the edges of the graft are curled inward. 

B. A Reverdin graft cut to include as little of the dermis as possible; there is a thin 
layer of the dermis throughout, which is thickest in the center. 


cone is cut through by depressing the blade of the knife. (The thinner 
Reverdin grafts may be obtained by cutting off the tip of the cone). 
The graft, still on the needle, is transferred to the wound with the raw 
surface downward (Fig. 66). The grafts are placed in rows, a space 


‘JT have in mind an illustrative case. A child, aged 12, was severely burned over the 
pelvis, thighs and legs. She came under my care nearly a year after the accident, during 
which period she had been repeatedly grafted without success. Her condition was des- 
perate. She was delirious, extremely emaciated and generally depleted by the pain and 
by the long-standing suppurating wounds. As a last resort the wounds were grafted with 
small deep autografts, which were successful, and within a few days the change in her 
condition for the better was astonishing. A prompt recovery followed. No other type 
of autograft could have been successful in this case, on account of the condition of the 
granulations. 

2 Agnew, D. H., first suggested the use of the needle to raise the bit of skin to be cut in 
obtaining Reverdin grafts. 

3 The use of forceps and scissors in obtaining small grafts is not desirable, as the skin is 
thereby traumatized unnecessarily. 
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of o.5 cm. (14 inch) being left between cach graft.! When two rows are 
in place a strip of dry sterile rubber protective, about 2.5 cm. (1 inch) 
‘wide, in which V-shaped.cuts have been made, is applied over them, so 
that the lower edge of the protective just covers the row of grafts last 
applied. Then the protective is pressed down over the grafts firmly 
with a gauze pledget and the edges of the grafts will uncurl and spread out 
evenly on the wound. The next row of grafts is placed close to the edge 
‘of the protective, and after two or three rows have been applied they are 
covered with a second strip of protective, which overlaps the first piece 


Fic. 66.—Method of cutting Reverdin and small deep grafts. 


1. A straight intestinal needle, held in an artery clamp, with its point engaged in the 
skin. A little cone of skin is raised. 

2. The scalpel cutting through the base of the cone. 

3. Placing the graft on the granulating surface. A large opened-out safety pin is very 
useful in detaching the grafts from the needle. In this photograph none of the grafts have 
been pressed down on the wound, and the edges are still curled under. 


about one-half its width. The protective is pressed down firmly, and 
the procedure is continued in this manner until the whole wound, or 
the part selected, is covered.2. The ends of the protective strips which 
extend beyond the wound edges may be fastened securely to the normal 
skin with a few drops of chloroform. Moist salt solution gauze over 
the protective strips secured by a bandage affords a satisfactory dress- 
ing.* Paraffined mosquito netting immediately over the grafts, and 


1 The grafts will spread over a considerably larger area, but I believe that more stable 
healing is produced when the grafts are placed quite close together, than when they are 
placed with greater intervals between. 

? The overlapping strips of protective and the V-shaped cuts allow the escape of any 
secretions from the wound into the overlying dressings. 

*C. A. Porter of Boston uses crepe lisse and collodion to hold grafts on small wounds. 
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then boric-acid ointment is also a useful dressing. The part should be 
immobilized as far as possible. 

The grafts are either round or irregularly oval. They vary between 
0.2 and 0.4 cm. (about 1/2 and 1 inch) in diameter, and should seldom 
be larger than 0.4 cm. (about 1é inch). They are thickest in the center 
and taper off toward the edges. With a sharp knife the size, contour 
and depth can be judged quite accurately (Fig. 67). 


Fic. 67.—1. The actual size of a small deep graft with its edges curled under. When 
this graft is pressed down on a wound the edges flatten out, thus making the graft about 


one-third larger. 

2. The punched out defects left after cutting the grafts. Some are filling up with 
blood in spite of the epinephrin in the local anesthetic. Note the depth of the pits and the 
rim of undisturbed skin between them. 


The wounds left by the removal of the grafts have the appearance 
of small pits punched in the skin, there being a rim of untouched epi- 
thelium between the pits. Fat may be seen in the bottom of some of the 
pits, which shows that a considerable depth of the skin is used. 

There is more bleeding following the removal of these small deep 
grafts than when the Reverdin grafts are cut, and the resulting scars 
are also somewhat more pronounced. 
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‘Sometimes when the grafts are small and the skin blood stared. at 
‘is difficult to determine which is the raw surface. ‘This ditheulty is 
obviated when the grafts are obtained from a negro or when the fod 
technic is employed. 

When a large number of these grafts are necessary the process is 
very tedious, but this may be mitigated to a certain extent by having 
two men to cut the grafts, while a third places them, or vice versa, 
depending upon conditions. 

A RACK FOR FACILITATING THE HANDLING OF SMALL DeEP SKIN 
GraFts.—As a rule there are no conveniences for stacking the artery 


Fic. 68.—Rack for facilitating the handling of small deep skin grafts. In the illustra- 
tion the rack is tilted in order to show each slot. Note the dimensions. ‘The rack is filled 
with Halsted clamps, each carrying a straight intestinal needle. The handles of the clamps 
are on the highest side of the rack. The slope is sufficient to prevent them from sliding, 
and thus brushing off the grafts, which can be seen on each needle. 


clamps that hold the needles and grafts. In consequence an instru- 
ment is often upset or slips, the graft is brushed off, and is lost or much 
time is wasted in trying to pick it up. In order to eliminate this in- 
convenience I have devised a slotted metal rack to hold the clamps. 
It is made of 18-gage sheet copper, so bent that the end view shows the 
form of a trapezium. The longest side of this figure is used as the base. 
and to facilitate cleaning is open, except for three strips which are 
necessary to brace it. The twelve slots are made on the side opposite 
the base, and each is wide enough to admit the ordinary Halsted artery 
clamp (Fig. 68). 
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The rack can be used with great comfort when one man is cutting 
and also placing the grafts. The twelve slots are filled, the rack is then 
moved close to the wound to be grafted, and all these grafts are then 
applied. This maneuver can be repeated as often as necessary, and 
it can be readily seen that an enormous amount of labor is saved, as 
without this frame each graft would have to be placed on the wound as 
it was cut. 

When a large wound is being grafted with small deep grafts, the 
method of procedure is as follows—The rack, with its highest side 
toward the operator, is placed in a position convenient for him. Then 
as the grafts are cut the clamps are dropped into the slots, and when 
the cutting is faster than the placing, the clamps are moved along pro- 
gressively toward the placer, by the nurse, so that those grafts first 
cut will be applied first. 

POST-OPERATIVE TREATMENT.—As a rule the patient should ordina- 
rily be kept in bed for a longer or shorter period, depending on the size 
and location of the grafted area. Nevertheless, I have had considerable 
success in grafting ulcers in the Out-patient Department with small 
deep grafts and have allowed the patients to go about their business. 

The part should be immobilized and protected from injury. If 
the grafts have been placed on a granulating surface the dressings 
should be removed not later than the second or third day and any wound 
secretions carefully mopped or washed off with a gentle irrigation of 
normal salt solution. If the grafts are placed on a fresh wound the 
first dressing may be delayed until the fifth or sixth day (Fig. 69). 

It is possible after 48 hours to tell whether or not the grafts have 
been successful, and in many instances a narrow ring of new epithelial 
growth can be seen $urrounding each graft. Should the granulations 
between the grafts be unhealthy, compresses wet with Dakin’s solution 
may be employed without injury after the fourth day, but I do not 
believe that the grafts spread as rapidly as when milder measures are 
used. My experience has been that this solution is injurious before 
the blood supply to the grafts is assured. 

Later some bland ointment on old linen is applied, and if after a day 
or two the epithelial growth from the grafts is not as vigorous as desired, 
it is well to alternate the bland ointment with scarlet red (8 per cent, 
in either petrolatum, or in zinc ointment) or to use some other epithelial 
stimulant. 

The surface from which the grafts are taken should be dressed‘in 
three or four days if protective or paraffin is used and the area dusted 
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vith a dry powder. If silver foil is used, it should not be disturbed for 
‘en days, but after this time all dressings may ordinarily be removed. 

As soon as the new epithelium has filled the gaps between the grafts 
ind joined the epithelium from the wound edges, the grafted area may 
.e dressed with a dry powder, such as zinc stearate, and exposed to 
the air. I have not found the open treatment of these or any other 
zrafts immediately after application to be satisfactory; although ex- 
yosure for an hour or two at a time, to the light and air is advantageous 
iufter the second or third day. 

The grafted area should be protected from injury for several weeks. 
Gentle massage is advisable after about three weeks, and should be 


Fic. 69.—Small deep grafts. 


1. A portion of a granulating wound ten days after grafting with small deep grafts. 
Note the grafts in the center of a halo of new epithelium, which is spreading around each 
one of them. Some have already joined. 

2. The same area two months later. The grafts themselves are of normal-appearing 
skin, which is soft and flexible. Between the grafts is scar tissue which is slightly depressed. 


continued until the grafted area is as freely movable as the normal skin 
around it. 

There is marked desquamation of the grafted surface when it dries 
out, especially between the grafts, which is evidently due to epithelial 
over-production, but this scaliness can easily be contrdlled by the appli- 
cation of olive oil, or cocoa butter. 

UNTOWARD PossIBiLities.—There are certain untoward possibilities 
which must be considered. On account of the simplicity of the 
operative procedure, we are accustomed to regard the use of small grafts 
as attended with no danger and with but few bad results. Aside from 
contraction, which may occur, we must consider the danger of carrying 
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infection from the granulating surface to the wounds from which the 
grafts are cut. It is a difhcult matter to convey a graft on a needle or 


Fic. 70.—Chronic ulcer of the groin, following the excision of tubercular (?) glands. 
Duration two years. 

1. Note the position of the ulcer and the scar above it, as the ulcer gradually healed 
above and extended below. 

2. The same ulcer eight months later, after excision with the cautery. Note the 
position, now on the level with the anus, healing having taken place above. 

3. Ulcer on the thigh following an infection from the parent ulcer in the area from which 
small deep grafts were removed. 

4. The scar following healing of the ulcer shown in 1 and 2. This was finally accom- 
plished by frequent excisions with the cautery and numerous graftings. This photograph 
was taken just one year after the first picture in this group. 

None of the tests tried revealed the cause of the great resistance of this ulcer to treat- 
ment. There has been no recurrence during the six years which have elapsed since dis- 
charge from the hospital. 


Fic. 71.—Result of small deep grafting on a third-degree burn of the forearm and wrist 
of anegro woman. The grafts can be seen in little pits surrounded by a keloid-like growth. 
The tendency to contracture in this situation is quite marked and a profile view shows 
flexion of the wrist. The advisability of using small deep grafts on an ulcer of this extent 
and in this situation on a negro is very questionable. 


any other instrument, to a granulating wound without occasionally 
touching the granulations with the instrument. In order to avoid this 
chance of contamination, it is best either to use a fresh needle for each 
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‘raft or to have several needles, so that one can be flamed while the 
‘ther is in use’ (Fig. 70). 

Another disagreeable occurrence is the formation of keloid. Occa- 
ionally a massive keloid will form in the grafted area, and the grafts 
hemselves can be seen at the bottom of little depressions in the keloid 
Fig. 71). This growth would probably occur in these wounds whether 


Fic. 72.—Small deep grafts. The development of keloid on the thigh in the wounds 
rom which small deep grafts were cut. All of the grafts taken from the right thigh were 
rut at one operation and all on the left thigh were cut at another time. The size of the 
srafts taken from the right thigh are more nearly correct (although considerably larger than 
1ecessary) than those from the left, which are much too large. 


they were grafted or not. Again, keloid may develop in the scars of the 
wounds from which the grafts are taken (Fig. 72). 

Comments.—The age of the patient has apparently little effect on 
the healing of small grafts which will often succeed on granulating 


‘The importance of this point was impressed on me by the following incident: A very 
resistant ulcer of the groin of long standing, the etiology of which could not be definitely 
determined, was grafted with small grafts during my absence. The wounds from which 
the grafts were taken on the thigh became infected, and when I was called to see the patient 
a week afterward, an ulcer similar to that in the groin had developed. This ulcer also 
resisted every method of treatment used, and it was finally necessary to excise the entire 
area with a liberal margin. ‘The defect, which was 11 cm. (42 in.) in diameter, and down 


to the deep fascia, was immediately grafted with an Ollier-Thiersch graft] and healed 
promptly. 
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surfaces under conditions in which no other type of graft could live. 
There is almost invariably a marked stimulation of the epithelium of 
the wound edges, following the application of these grafts, even though 
the grafts be unsuccessful, and successive grafts give successive stimula- 


Fic. 73.—Ulcer of the buttock, thigh and leg following a burn. Duration thirtee: . 
months. : 


1and 2. Condition when the child came under mycare. Note the partial contractur 
of the knee. After preparing the granulations the wounds were entirely healed four week 
after grafting with small deep grafts. The knee was then straightened by a plasti ' 
operation. 


3. Photograph taken eighteen months later. The scar is soft and movable and ther 2 
is no tendency to recontracture. Function of the part is perfect. 
tion. Under favorable conditions epithelium from a single graft 0.4 cm 
(about 16 inch) in diameter will spread over an area 2.5 cm. (1 inch ~ 
in diameter, but a more stable healing follows if the grafts are placec | 
much closer together (0.5 cm.=}¢ inch). 

The shrinkage in the size of the wound after grafting with smal | 
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grafts is in some cases quite remarkable. Contracture may occur 
-under a grafted area, but it is not nearly so likely as when grafting is not 
‘done. If the grafts are placed close together contraction may be to a 
large extent prevented. Healing is much expedited by the use of these 
grafts and the resulting cicatrix is solid and resistant (Fig. 73). 

Small deep grafts are apparently not replaced by scar tissue, as 
‘they can be demonstrated as definite areas of normal-appearing skin 
(sometimes hair-bearing), surrounded by scar tissue even after several 
‘years have elapsed. 

A wound grafted with these small grafts, placed at intervals, has a 
dotted appearance, and the cosmetic result is not so satisfactory as when 
‘large Ollier-Thiersch, or when whole-thickness grafts are used. For this 
reason it is better not to use them on the face unless there is some special 
reason. ‘The scars left by the removal of these grafts are after a time 
scarcely noticeable, except in those instances in which pigmentation 
or keloid occur. 

The sensation of an area grafted with small deep grafts, gradually 
comes in from the periphery, and not from the underlying tissues. 

The above-described procedure is by far the simplest method of 
grafting. It requires little preliminary preparation after the granula- 
tions are in condition, and unless the area to be grafted is large, it can 
be done in the patient’s room. Enough autografts can be obtained from 
a small area to cover a large wound without causing any appreciable 
injury to a patient already in a serious condition. 

A number of patients have come under my care whose lives have 
undoubtedly been saved by the successful use of these small grafts. 

The difference in the ultimate result between small superficial 
(Reverdin) grafts and small deep grafts placed close together (0.5 
cm.=J] inch) is almost as marked as the difference in results between 
those from Ollier-Thiersch grafts and whole-thickness grafts. 


OLLIER-THIERSCH GRAFTS 


Ollier-Thiersch grafts are those most generally used and are of 
enormous size in comparison with those advocated by Reverdin. 

The method used in Dr. Halsted’s clinic at the Johns Hopkins 
Hospital for Ollier-Thiersch grafting is simple, satisfactory, and with 
some slight modifications is as follows: 

Source of Grafts and Area from Which They are Obtained.—The 


grafts are almost always cut from the thigh and usually from the right 
5 
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when practicable, as phlebitis has occasionally developed after Ollier- 
Phiersch grafts have been cut from the left. The anterior and inner 


portion is the first choice; the external aspect next. and finally, if neces- 
sary, the posterior portion. Occasionally the skin from the arm or leg 
is used. 


The edge 


Technic.---Place a small sand bag beneath the thigh for support in 
order to give a better surface from which to cut.! Arrange the usual 
sterile dressing about the selected area. Care must be taken that no 
earbolic or bichleride solutions be brought into the field. or be allowed 
to touch the grafts through the medium of the dressings, gloves, or 
instruments. 


2 See Technic of Skin Preparation. 
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Firm traction is exerted on the limb. The skin, wet with salt 
olution, is then put on the stretch, and held as flat as possible by means 
if two sterile boards about 20. cm. (8 inches) long placed quite close to- 
sether at right angles to the length of the limb, the first being held by the 


Fic. 75.—The cutting is nearly completed. The graft is being held up by an instru- 
ment. Notethe punctate bleeding from the tops of the papille of thecorium. (Photograph 
by Schapiro.) 


assistant, and the other by the left hand of the operator. Parker 
suggests smearing the skin and knife with a thin film of sterile vaselin. 
The edge of the thin sharp Catlin knife! is then engaged in the skin 
between these boards, and held almost flat against the limb, and by a 
‘I have found a single-edged blade broader and thinner than the Catlin more satisfac- 


tory with these boards, and use in my work either Rehns or Hoffmann’s knife without the 
safety guard. 
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sawing motion the graft is cut, the knife closely following the board in 
the hand of the operator which is drawn slowly along in front of it 
(Fig. 74). The entire area being constantly kept wet with salt solution. 
If iodin technic is used the grafts may be cut dry. The graft should 
be cut at a level which will include the top of the papillary layer of the 


Fic. 76.—The area from which this small graft wascut. The graft is being spread out 
on rubber protective, raw surface upward. By this method single grafts the full length of 
the thigh, and from 7.5 cm, to 12.5 cm. (3 to 5 inches) wide may be secured without diffi- 
culty. A single large graft will heal as promptly as several smaller ones, and should always 
be utilized when possible, as there is less scarring when one graft is used. 


corium and if properly cut only a slight amount of punctate bleeding 
will follow (Fig. 75). 

After the graft has been cut, it is placed eat the raw surface upper- 
most upon a piece of sterile rubber protective on a board, and by means 
of a smooth instrument the graft is spread out evenly on the protective. 
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‘t is then covered with gauze wet in salt solution until the area to 
ye grafted is ready (Fig. 76). 

APPLICATION OF THE GRAFT.—After all hemorrhage has been 
checked the protective on which the graft is spread is placed over 
“he defect so that the raw surface of the graft is next to the wound. 
Then the protective is lifted up on one side, the graft is gradually sepa- 
vated from it and is left on the defect. It is pressed down evenly on 
the wound with pledgets of gauze to make it adhere as closely as possible. 

In every Ollier-Thiersch graft over 2. cm. ($§ inch) in diameter, 
V-shaped slits should be made here and there to allow the escape of 
secretions and air bubbles. Occasionally several fine silk stitches 
‘are used to secure the graft in place. More especially when a deep 
fold is grafted, a stitch at the bottom will often aid in securing immobili- 
zation. Should more than one graft be needed, they are placed so 
that they slightly overlap the edges of the wound and the adjacent 
grafts. 

By the method above described the largest and most satisfactory 
grafts can be cut, but this requires a skilful hand and constant practice. 

Accurate placing of the grafts minimizes the scar and thus prevents 
‘to a certain extent secondary contracture. Immobilization of the part 
-after grafting is important. 

DRESSING OF THE GRAFTED SURFACE.—The dressing varies accord- 
ing to circumstances. I sometimes use perforated or overlapping strips 
‘of rubber protective next to the graft, and over this gauze saturated 
iwith sterile normal salt solution. Dry gauze is sometimes placed directly 
1over the overlapping protective strips, or directly over the graft. Some 
jprefer alternating wet and dry dressings, whereas others use dry powders 
‘or ointments. If protective is used and the grafts have been placed on 
ia granulating surface, the first dressing should be done within 48 hours; 
iif on a fresh wound, 4 or 5 days may elapse before the dressing is 

changed. 

Sterile silver foil is an excellent dressing for Ollier-Thiersch grafts. 

It is put on in several layers and over this is placed the porous paper 
which separates the silver leaves. This dressing, theoretically, allows 
the secretions to come through and be absorbed by the gauze which 
is placed above it, but the paper, especially if it is wet with alcohol, 
will often form an impervious crust. The dressing is secured by a 
bandage and the part immobilized. The first dressing should be done 
ten days later. 


What seems to be a failure at the first dressing will sometimes turn 
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out very well, and vice versa. Some grafts are moist, and there is a 
good deal of secretion throughout the healing process, whereas others 
are perfectly dry. In the moist variety a strong characteristic glue-like 
odor is often noticed. d 

Too much pressure on the dressing over the grafted area may cause 
sloughing of the freshly applied graft, and heavy dressings causing 
too much heat and sweating are to be avoided. In the majority of 
cases the wound caused by the cutting of the graft is healed some time 
before the patient is ready to leave the hospital (Fig. 77). 

After using several of the flexible paraffin mixtures as primary 
dressings on Ollier-Thiersch grafts, Iam not enthusiastic about paraffin 


Fic. 77.—Scar on outer side of thigh due to removal of a large Ollier-Thiersch graft. . 
Photograph taken five weeks after operation, 


for this purpose. If it is employed, the dressings should be changed 
every day. Paraffin is much more satisfactory as a later dressing, but 
care should be taken not to apply it too hot. 

Mayer makes a sort of cage by putting a ring of sterile gauze around 
the limb above and below the wound; resting on these rings little 
strips of sterile wood are laid, and over this is placed the wet dressing, 
thus making a moist chamber and preventing pressure on the newly 
grafted area. This is an excellent method in selected cases. 

Briining advocates leaving the grafts exposed to the open air. He 


PHE TRANSPLANTATION OF SKIN 


BiG. 78.--Front and lateral views of small cages made of woven wire. They are bound 

7 j 3 
with adhesive plaster and are padded with felt. Similar cages may be made to fit almost 
any region, and may be either very small or of considerable size. The completed cage may 


be wrapped and sterilized with the other dressings, 


MG. 4 ‘ Servet: mes 
Fic. 79.—A wire cage larywe enough to protect the chest and abdomen. 
the cape rest on a Bradford frame. 


The edges of 
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claims that absence of dressings prevents displacement of the grafts, 
that the grafts heal within eight days and there is no subsequent shrink- 
age. He also says that any collection of serum under the grafts can be 
quickly noticed and easily pressed out. 

Goldman holds that inasmuch as in the open method the chief 
object being secure fixation, and that as this occurs within the first 
24 hours, exposure to the air affords the most efficient treatment, be- 
cause it dries the cementing substance. Laplace also obtains good 
results from the open method after grafting on healthy granulations. 
Bernhard grafts on healthy granulations and exposes the grafted area. 
immediately to the sunshine. He says it dries and is stimulated to 
heal best by this treatment. Weischer and others claim that the results 
with the open method are not satisfactory. 

My own experience has been quite favorable when the grafts have 
been exposed to the open air after a few days have elapsed, but not 
immediately after grafting. Exposure to the air is much facilitated , 
by the use of molded wire cages (Figs. 78 and 79). 

G. W. Davis suggests the use of wire shapes for the different parts of 
the body, having in the upper part a small flat tank, and going from 
this a flexible metal tube which provides a constant drip of salt solution 
to prevent the drying out of the grafts. I have not used this method 
but see no reason why it should not be good. Exposure to light and 
air are without doubt beneficial, but too early drying is harmful to 
freshly placed grafts. 


A METHOD OF SPLINTING SKIN GRAFTS 


There are many partial takes and utter failures for the reason that 
the grafts are not properly splinted after they have been applied, and 
in consequence slip down with the dressings, or are floated off by blood ' 
or serum collecting beneath them. In order to overcome this difficulty 
it is necessary to reinforce the grafts with some material which has 
enough body to act as a splint, and at the same time is not too rigid to 
shape itself readily to any desired situation. It is important that it 
should not adhere to the grafts and granulations, or cause too much 
pressure, and should also allow of the free escape of any secretions into — 
the dressings. 

After experimenting with various materials, I tried a coarse- . 
meshed net, such as is used for curtains. It is made of loosely woven 
flat bars of cotton thread, surrounding openings about 1. cm. (3% inch) 
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n diameter. It is necessary to have the openings approximately this 
jize, as smaller ones become clogged (Fig. 80). 

In order to increase the body of the fabric, after washing out the 
sizing and drying, the material should be saturated with a solution of 
sure gutta-percha, from 15 to 30 parts (depending on the stiffness of 
the material required) and chloroform 150 parts. After the chloro- 
‘orm has evaporated and the material is dry we have a very satisfactory 
splinting material. When properly prepared, the mesh should be of a 
ight pes color throughout. 
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Fic. 80.—The actual size of the openings in the rubber impregnated mesh, used for 
splinting grafts. 


STERILIZATION BEFORE APPLICATION.—Cut the fabric into pieces 
as large as may be desired and separate them with one or two thicknesses 
of gauze. Place in a sterile jar and fill with 1 to 1000 bichloride of 
mercury solution. Change this solution three times at twelve-hour 
intervals, and finally allow the mesh to remain permanently in the 
1 to 1000 bichloride solution. It can be kept for a considerable time 
in this way (I have used it after keeping it twelve months in the bichlo- 
ride solution), although it is more desirable to make small quantities 
as required. 

Another method of preparation is to cover the rubberized mesh 
with 60 per cent alcohol for 24 hours, and then pour off. Then cover 
again with 60 per cent alcohol and after r2 hours the mesh is ready for 
use. The aicohol is prepared from a stock solution of bichloride of 
mercury I part, 95 per cent alcohol 2000 parts. 
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The dry permeated material will keep indefinitely. No hot solu 
tions must come in contact with the mesh during the sterilization 0) § 
application. 

Technic.—Aiter the grafts are in place the mesh is taken out of the 
solution and thoroughly rinsed with salt solution, then dried with < 
sterile towel. A piece is cut large enough to allow for a margin arounc 
the grafted area of from 5. toro. cm. (2 tog inches). Then the materia 
is applied and pressed snugly down on the grafted area and surrounding 
skin or granulations. Should the conformation of the part or wouné 
not permit the mesh to be evenly applied, a few cuts with scissors, wil. 


Fic. 81.—Extensive third-degree burn of the chest and abdominal wall. 


1. The burn several weeks after admission. 

2. The lower portion healed and the upper portion covered with rubber impregnated 
mesh which secures the grafts. This wound was completely healed by means of auto and 
iso grafts, and no contracture has followed. 


permit infolding and accurate fitting, which is necessary in order that 
the splinting may be successful. The overlapping edges may be secured 
to the skin by strips of adhesive plaster when necessary. After the net 
isin position the dressing selected is applied, and the whole is secured 
with a bandage. 

Where the overlapping material rests on granulation tissue, it will 
be found that it can be lifted up at any time without causing pain or 
bleeding, as the granulations do not adhere to or grow into the bars 
of the impregnated material. 

With this mesh in place the grafts can be observed from time to time 
with little or no danger of displacing them. Should any blisters form, 
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and serum or blood collect beneath the grafts, it can be removed at once 
without disturbing the mesh. The first dressing is usually made in 
from 32 to 72 hours after operation, and the wound may be irrigated 
with salt solution, or secretions may be wiped away. The mesh is 
left in place for from 4 to 10 days, and then can be removed without 
difficulty (Fig. 81). 

Any type of dressing may be used over this material (silver foil, 
wwet or dry gauze, etc.) and I have found it particularly desirable in those 
cases in which the grafted area is exposed to the air. 

I have used this open-meshed material over Ollier-Thiersch and 
whole-thickness grafts on nearly every part of the body, and have 
found its use distinctly advantageous. The openings in this mesh are 
too large for application over small deep grafts. 

Perry described a method of impregnating silk netting with par- 
affin for the retention of skin grafts; he reports very satisfactory results, 
and believes his method to be much simpler than the one mentioned 
above. 

Tennant prepares a loose-meshed bandage by soaking it for 12 hours 
in rubber-tire cement, which is diluted with gasoline, and after it has 
dried it can be sterilized by boiling. ‘The material is used as a bandage 
to hold the grafts in place. The disadvantage of the material is, that 
the mesh is too small. 

UNTOWARD PossIBILITIES.—The wound from which the graft is 
cut usually heals promptly and leaves a slight scar. In several in- 
stances, however, in the series of cases at the Johns Hopkins Hospital 
phlebitis followed the cutting of Ollier-Thiersch grafts from the left 
thigh, whereas no such condition was observed after they had been 
cut from the right thigh. Occasionally keloid may develop in the scar 
from which the graft is cut, and I have seen cases in which the entire 
anterior portion of the thigh was covered with a thick keloid growth 
following the cutting of an extensive Ollier-Thiersch graft. These 
grafts had been skilfully cut and were very thin, and the healing has 
been without infection (Fig. 82). 

CONTRACTURE may occur under a successful Ollier-Thiersch graft, 
nor is there any way of anticipating or preventing it, the cicatricial 
tissue forming under and between the grafts. McBurney thought it 
was due to the too early abandonment of wet dressings, but no more of 
these cases occur when only dry dressings are employed than when wet 
dressings are used throughout. 
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RESULTS.—Sometimes Ollier-Thiersch grafts may be closely adherent 
to the underlying tissues, although subsequently they may become 
movable, and this is in marked contrast to the whole-thickness grafts, 
which are much more movable from the beginning. In positions where 
the grafted area is exposed to constant trauma Ollier-Thiersch grafts 
are contraindicated. 


tio oh 


Fic. 82.—Keloid development on the thigh in a portion of a scar from which an Ollier- : 
Thiersch graft has been cut. 


A large keloid can be seen and in addition there are several smaller growths in other 
portions of the scar. 


SPECIAL METHODS OF OBTAINING OLLIER-THIERSCH 
GRAFTS 


Many special knives and instruments have been devised for cutting 
grafts, among which Mixter’s rectangular fenestrated curved plate 
may be mentioned. On the under surface of this plate is a row of sharp 
needle points which serve to keep it in place. The outer edge of the 
plate is quite thick and gradually tapers off until the window is reached 
where it is very thin. The skin of the thigh is stretched and the plate 
is applied. Then the roller is pressed tirmly down upon it, thus flatten- 
ing the skin between the thin edges of the plate, and the graft is cut 


THE TRANSPLANTATION OF SKIN Wi 


‘vith a saw-shaped knife, which follows the roller at a suitable distance. 
\VWith this instrument smooth-edged, narrow grafts of uniform thick- 
1ess can be cut. 

Hoffmann uses a knife with a safety guard and by means of screws 
san regulate exactly the thickness of the graft. I have found this 
<nife much more useful without the guard (Figs. 83-87). 


Fic. 83.—Thiersch’s knife for cutting thin grafts. The single edged blade is ground 
flat on both sides. The blade which is 8. cm. (3) inches) long and 1.75 cm. (0 inch) 
wide, is placed at an angle to the handle, which is advantageous in cutting. 


Doolittle has had success with an ordinary safety razor, and says 
that no skill is required, and good grafts of uniform thickness can be 
cut with this simple instrument. 

Lanz cuts a long Ollier-Thiersch graft and divides it, then stamps 
each piece with a die which cuts a row of transverse incisions down the 


Fic. 84.—Kortuem’s knife for cutting Ollier-Thiersch grafts. The blade is double 
edged and very thin. It is 16. cm. (626 inches) long and 1.75 cm. (7{g inch) wide. This 
is a light and satisfactory knife. | 


center of the graft, and a”parallel row of incisions on each side at the 
same time extending from the edge about a third of the way across 
between the central incisions. Then, by taking hold of the edges he is 
able to extend the graft two or three times its former length. He 
applies one of these opened grafts to the defect to be covered; the 


Fic. 85.—The Catlin amputating knife, which is used at the Johns Hopkins Hospital 
for cutting Ollier-Thiersch grafts. It is double edged, and the size most commonly used 
has a blade 17. cm. (646 inches) long, and 1.5 cm. (34 inch) wide. 


other pieces he places on the wound left by the cutting. Both wounds 
should heal rapidly and simultaneously. He holds that it is always 
advantageous to replace any excess skin on the wound from which it 
has been cut, but ordinarily such a wound heals so promptly that this 
feature of Lanz’s technic is unnecessary. The small open spaces in 
the graft allow the escape of secretions and soon heal. 
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Parallel incisions, only partly through the skin, to form the latera’ 
boundaries of the grafts, may be made 2.5 or 5. cm. (1 to 2 inches) apart ' 
Fischer made the interesting observation that grafts obtained from and | 
transplanted upon parts which have been previously rendered anemic 
by the use of a rubber bandage, are most successful. This sugges- 


Fic. 86.—Rehn's knife for cutting Ollier-Thiersch grafts. This isa very heavy well- 
balanced knife. The under surface is ground flat, and the back of the blade nearest the ' 
handle is roughened to prevent the finger from slipping. The blade is 12. cm. (446 inches) 
long, and 2.75 cm. (1)}{9 inches) wide. 


. 


tion however, has not been generally adopted, as this precaution is 
unnecessary. 

In cutting grafts it must be remembered that elastic shrinkage takes 
place at once, and cicatricial shrinkage later. 

Thin Ollier-Thiersch grafts of uniform thickness take better than: 
those of varying thickness. Large grafts cannot be cut from a fat or. 


Fic. 87.—Hoffman’s knife with guard, for cutting Ollier-Thiersch grafts. 1. Knife 
with guard in place. 2. Knife and guard separated. The guard is secured by two screws 
(a) which are on the knife itself. The thickness of the graft is regulated by the screws 
(b) which are on the guard. 


flabby thigh. It is difficult to cut satisfactory Ollier-Thiersch grafts 
from young children on account of the thinness of the skin. 

THE PERFORATION OF GRAFTS.—Vogel, after Ollier-Thiersch grafts 
are in place, uses curved scissors and cuts in the graft two small windows, 
each about 0.3 cm. (¢ inch) square, in each square centimeter of sur- 
face. He uses a wet salt solution dressing for four or five days, then 
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resses with an ointment. The grafts heal smoothly into place and 
re never lifted up by blood or serum collecting beneath them. The 
ttle windows soon heal over, but before this takes place, they allow 
ree escape of secretions into the moist dressings, which prevents 
ying. 

Forsterling, instead of making windows, cuts little flaps in the graft 
o allow drainage as long as necessary and does not leave open spaces 
o be covered over. 


Fic. 88.—Complete ‘‘take"’ of Ollier-Thiersch grafts on a chest defect following a 
radical operation for carcinoma of the breast. Photograph taken two and one-half weeks 
after grafting. 

These methods, especially those of Vogel and Férsterling, which 
are very simple, have much to recommend them. In fact the recogni- 
tion of the necessity of allowing the immediate escape of secretions 
which collect under the grafts is one of the most important advances in 
the technic of Ollier-Thiersch skin grafting. Experience has taught 
me that V-shaped openings should be made here and there in any graft 
wider than 2. cm. (4 inch). 

METHODS OF MAKING THE SKIN TENSE.—McBurney introduced 
broad sharp retractors to hold the skin flat and tense while the graft was 
being cut between them; but two pieces of splint board, as previously 
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described, will hold the skin in a very satisfactory manner. Some opera 
tors use the hands of an assistant placed above and below for stretchin 
the skin, and cut between them. 

NECESSITY OF ContTact.—Absolute contact is necessary and thi 
is usually obtained by pressing the graft firmly into its bed with gauze 
Wight suggests sealing the graft to its base with the high-frequenc 
current, but this is unnecessary. 

Ballance, in grafting the cavity left by a radical operation for chroni: 
middle-ear disease, in order to obtain absolute contact uses suctio) 
through a very fine pipette, which extracts the air. This metho 
might be used to advantage in causing the desired contact in othe 
larger deep cavities requiring a skin graft. 

Buried Grafting.—Moszkowicz, in 1916, and Esser, in1g17, de- 
scribed the application of Ollier-Thiersch grafts stretched on mold j 
buried in pockets burrowed in the tissues. The technic of Esser’ { 
“epidermic inlay” method in brief is as follows (in referring to thi { 
method hereafter I will use the term ‘“‘buried grafting’). He make i 
the pocket which he desires to line and then takes an impression of i 
with sterilized dental impression material. When this hardens it is re 
moved and over it is stretched a very thin Ollier-Thiersch graft, rav. 
surface outward. ‘This mold covered with the graft is then insertec { 
into the pocket, and the skin is sutured overit. Thus the graft isim 
mobilized and is applied to the raw surface evenly and under sligh'{ 
pressure. After 14 to 21 days the wound is opened, the mold is re 
moved, and the plastic operation previously planned is performed. 

This method is a valuable one, and can be used in many situation: | 
and in a number of combinations. It is especially useful in lining cheek - 
or lip defects. ‘ 

Method of Securing Two Grafts from the Same Area.—Masso1° 
reports a method of securing two grafts from the same area of skin - 
He cuts an Ollier-Thiersch graft with a razor, and then immediately ! 
cuts another thin graft in one piece, or a number of small deep grafts , 
from the raw surface. In order to reduce the size of the wound he 
excises an elongated ellipse of the tissue left after removal of the twc 
grafts, and approximates the edges with sutures. This method o! 
closure would be of little use except in cases in which narrow Ollier- 
Thiersch grafts had been cut. 

I have frequently cut grafts of all types from areas from whick 
Ollier-Thiersch grafts had previously been taken, but only after this: 
area had healed. 
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OTHER METHODS OF OBTAINING THIN GRAFTS 


Kellock uses a combination graft cut in one piece. He marks out 
the square whole-thickness portion, then with a sharp razor cuts 
Ollier-Thiersch grafts to the margins and turns them back; he then 
cuts the deep graft. This method is unnecessarily complicated and 
leaves a defect to be filled. ’ 

von Mangoldt’s method is to scrape the skin with a razor after 
it has been carefully cleaned. He discards the first scraping from the 
surface, but when fine punctate bleeding from the tops of the papilla 
is seen, the layer with most vitality has been reached. He then scrapes 
thoroughly and transfers the mixture of blood and epithelial cells to 
the fresh wound and spreads its out evenly. This method is simple 
and convenient, and requires much less material to cover extensive 
surfaces than do other technics. 

Noesske, in his paper on von Mangoldt’s method of grafting, claims 
that it has special advantages in lining cavities in long bones after 
operations for osteomyelitis. The cosmetic results are better than with 
the Ollier-Thiersch method, but the wound requires a longer time for 
healing. ‘The procedure is best adapted to surfaces not exposed to 
friction. J have had some success in selected cases with this method. 

Lusk’s Method.—Lusk, in 1895, tried dried shreds of epidermis over 
extensive burns because no other skin was available. He secured 
such good results that he began to experiment. — 

The epidermis was obtained by vesication with a cantharides 
plaster, or from accidental burns and scalds. The fresh cuticle, after 
being cut off, was spread on gauze pads or glass slides, and sterilized 
as any other surgical dressing. It was then thoroughly dried and 
kept until needed. It should be applied dry in small pieces upon 
healthy granulating surfaces, not more than 1. cm. (% inch) apart. 
He used gauze saturated in balsam of Peru one part, with castor oil 
eight parts; this dressing was not changed for from ten days to two weeks. 

Hodgin successfully transplanted dry epithelial scrapings, which 
were sown on the wound. Kibbler also was successful with thin 
sections of thickened skin from the palms of the hands and soles of the 
feet. I have had very indifferent success with the methods of Lusk, 
Hodgin, and Kibbler. 

Thiersch, in 1874, cut small pin-point grafts from the growing 
epithelial edge surrounding a wound, and transplanted them upon the 


wound successfully. M. S. Souchon again called attention to this 
6, 


82 PLASTIC SURGERY 


method in 1909. I have employed it successfully on several occasions, 
and also have shifted out on the wound short pedunculated flaps of 
this same pellicle (Fig. 89). 

This method can be used on those patients who object to the removal 
of skin from other situations, and the procedure can be carried out with 
little or no pain. 


WHOLE-THICKNESS SKIN GRAFTS (WOLFE-KRAUSE) 


Krause says that the three things necessary for the successful trans- 
plantation of whole-thickness grafts are total asepsis, a perfectly dry 
technic, and suitable preparation of the area to be grafted. 


Fic. 89.—Diagrammatic drawing showing the methods of utilizing the pellicle of new 
skin on the margin of a granulating wound in order to hasten healing. 


The dotted portion represents normal skin. The clear area between the deep black 
lines indicates the pellicle of new skin. The shaded area is the granulating surface. 

A. The outline of a graft which may be transplanted to any portion of the granulating 
surface. B andC show pedunculated flaps of the pellicle shifted out on the surface of the 
wound. B’ and C’ show the outlines of incisions before the flaps are shifted. 


Preparation of the Area to Receive the Grafts.—It is of the utmost 
importance that the raw surface on which the graft is placed be per- 
fectly dry. It is often difficult to check the oozing and, when the 
bleeding cannot be stopped, it is advisable to wait for a day or two 
before applying the graft. If the graft is placed on an oozing wound the 
chances are that a blood-clot will form beneath it, which will often 
seriously interfere with the new blood supply. If the graft is placed 
on a dry surface, it has a tendency to prevent further oozing, but if any 
bleeding should subsequently begin it is usually localized in a cornpara- 
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vely small area so that it can escape through the perforations in the 
raft or between the stitches. 

Whole-thickness grafts may also be successfully placed on undis- 
urbed, healthy granulations which are level with the skin edges. ‘The 
rafts should be placed close to the growing edge and to each other if 
1ore than one is used. Whole-thickness grafts placed on dry granula- 
ions will adhere to them closely, and no sutures may be necessary. 
jrafts placed on granulations at first project above the surrounding 
kin, but later assume the proper level. 


Fic.90.—The outline of the incisions made for removing a whole-thickness skin 
ieee es the leg. Note the measurements and compare them with those of the next 

Technic.—Mark out lightly with a scalpel on the skin an elongated 
ellipse, bearing in mind that the edges of the wound caused by removal 
of the graft should be approximated with only slight tension. Remove 
the skin with the underlying fat down to the fascia or aponeurosis cover- 
ing the muscle. As soon as the scalpel has penetrated the subcutaneous 
fat the skin immediately shrinks to about two-thirds of its original 
size transversely and a little less in its length, so that this shrinkage must 
be planned for (Figs. go~g2). 
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Parea, with the incision carried down to the deep fascia, without th 
from its bed. A comparison of the measurements with those of th 
ow the amount of retraction of the skin edges and contraction of the graf: 
9s slightly according to the location from which the graft is eu 


Fig. o1.-—The saz 
graft being separated 
previous figure s 
This contraction 


Fic. 92.-~Method of trimming off the subcutaneous fat from a whole-thickness graft 
Phe graft rests with the skin surface an Bexinning at one end, with curve 
ss ws, the fat is cut as clase as possible Lis rolled away from the scissor 
as itis cut off in one piece. The greater part of the fat may be removed in this way. 
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Wrap the graft in dry gauze until the wound from which it has been 
-aken is sutured and dressed. Then trim off all the fat from the Bay 
vith curved scissors. Perforate it in several places with a saddler’s 
yunch to allow the escape of any blood or secretions which may collect 
‘Figs. 93-94). Fit the graft into the defect, either in one piece or in 
several pieces, depending on the shape of the wound. If one piece can 
je used it is advisable to secure it without tension with four cardinal 


FIG. 93. FIG. 94. 
Fic. 93.—Adjustable leather punch with which openings 0.2, 0.3, 0.4 and 0.5 cm. 
(4{2 to inch) in diameter may be made. 


This is the neatest and most satisfactory method of perforating whole-thickness grafts, 
and should always be used if the instrument is available. 


Fic. 94.—Showing methods of perforating whole-thickness grafts. 


The upper graft has been perforated with a leather punch; the middle and lower grafts 
have been button-holed with a scalpel. 


sutures, preferably of horsehair. In some instances a continuous horse- 
hair suture is used to fill in between the cardinal sutures, and in others 
a few interrupted sutures. The cardinal sutures should be through the 
full thickness of the graft, but the sutures between should be placed 
superficially and should be as close as possible to the edges of the graft 
and surrounding skin. Occasionally no sutures at all are used, as the 
graft adheres closely to the dry wound, but where no sutures are used, it 
is advisable to secure it by means of rubberized mesh. A slight, even 
pressure should be exerted on the graft to hold it firmly against its base, 


. 
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but too much should be avoided, as it interferes with the vitality of th 
graft. 

The graft should be handled as little as possible, and the necessan 
manipulations should be most gentle. All of these points seem trivial 
but on them depend the success or failure of this type of graft. Ar 
Ollier-Thiersch graft may be handled with much less consideration 
without causing an unsuccessful transplantation. 

It is essential that the wound from which the graft is taken be closec: 
at once and not left open, as would necessarily follow if an irregularl; 
shaped piece of skin of any considerable size was removed. It i 
advisable to have the size and shape of the defect in mind when cuttin, ’ 
the graft, but it will be found that a piece of whole-thickness skin afte | 
removal of the fat is very pliable and can be easily fitted into irregula: 
defects. It is better to have the graft too large than too small, and i 
the defect is irregular, after removal the graft may be cut into the desirec 
shape, or divided and pieced together. It is, of course, desirable to fil 
a defect with a single piece of skin, so that there will be fewer resulting | 
scars, but this is often impossible. - 

Dressings.—Silver foil; dry gauze; or moist salt gauze constantly: 
kept wet, or allowed to dry, are all excellent dressings. Anothe: 
dressing which I have found useful is a flexible paraffin mixture used by 
Carrel for another purpose.! 

Any of the new paraffin mixtures (Ambrine, Parisine, Redentol 
Stanolind Wax, etc.) will act equally well. These dressings may br. 
used with success, but none of them should be used exclusively, as th 
dressing should be chosen with regard to the surroundings of the wounc 
grafted. For instance, it is more satisfactory to dress a graft near the 
eye with moist salt gauze which is kept wet and often changed, as by 
this means the secretions from the eye are controlled, and there is less 
danger of infection. 

Except in young children in whose cases plaster casts are indicated 
it is well to keep the grafted area under constant observation, withoui 
disturbing the position of the part, which should be kept immobile 
until the blood supply is assured (Fig. 95). The grafted area shoulc 
be protected from injury for at least six weeks. 

Comments.—The skin may be taken from almost any situatior 
where there is sufficient laxity of tissue to admit the suturing of the edges 
of the wound from which the graft is taken. 


1 Paraffin 52°, 18. gm.; paraffin 40°, 6. gm.; beeswax 2. gm.; castor oil 2.c.c. Mix 
Sterilize in the autoclave and apply at body heat with a camel’s-hair brush over the grafts 
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Grafts may be cut the whole length of the thigh, and from as wide 
an area as can be sutured. By using a boomerang-shaped incision a 
very long and wide area of skin may be secured from the abdominal and 
chest walls. 

Not infrequently we shall find, after removing a whole-thickness 
graft, that large veins that have not been cut are exposed. It is better 
to excise these veins, otherwise they often cause pain and discomfort 
later. 

A graft of whole thickness may be placed in the midst of scar tissue, 
and accomplish its purpose, because in these cases the graft is more 


Fic. 95.—Plaster cast on a child’s arm after grafting the hand. 


Note that the elbow is flexed and that the cast extends nearly to the shoulder. In this 
way immobility is assured, and it is impossible for the patient to shake off the cast. 


stable and flexible than the tissue which surrounds it, and the scar 
becomes more resistant as the tension is relieved. 

In whole-thickness grafts it is important to choose the skin to be 
transplanted with some regard to the type of skin which will surround 
it. For instance, it is best where transplantation to a hairless part of 
the face is proposed, to select the inner forepart of the upper arm, as 
it is thin and practically without hair. 

* As the success of the graft depends on the blood supply of its new 
bed, it follows that it should not be placed on denuded cartilage (with- 
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out perichondrium) or be used for bridging over defects. Pedunculated 
flaps should be used for this purpose. However, grafts can be success- 
fully placed on healthy tendons, fascia, muscle, cortical and spongy 
bone, periosteum, and on the dura mater. 

The Ollier-Thiersch method will, of course, remain the method of 
choice on account of its simplicity and smaller operative action, but in 
such exposed localities as the elbow, palm of the hand, knee, or heel, 


Fic. 96.—Result of whole-thickness grafting for the relief of a contracture of the palm 
and fingers following a burn from electricity. Photograph taken eighteen months after 
grafting. 


where there is a good deal of pressure and friction, these thin grafts 
will not stand the strain. 

It is advisable to use large whole-thickness grafts, as the healing 
and adhesion is as good as with small ones, and there are fewer scars 
and, therefore, less likelihood of future contracture. 

Extraordinary results have been obtained from the use of whole- 
thickness grafts in most unfavorable cases, and this type of graft should 
be more generally utilized. 
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It is of course, always wise to graft a suitable defect in the skin 
nmediately after an operation, but should a granulating wound be 
resented we have to decide whether it is best to graft on the untouched 
ranulations, or whether the granulating wound should be made a fresh 
ne by the removal of the granulations. My own observations have 
onvinced me that both thin and whole-thickness grafts take as well on 
‘n undisturbed granulating area as on a fresh wound, provided that 
he granulations are clean (free from infection). 

Massage of the grafted area and surrounding skin is very advan- 
ageous, as it softens the graft, renders it more movable, and also causes 
t to assume more rapidly the appearance of the neighboring skin. 
{his should not be started, however, for several weeks, i.e., until after 
the graft is firmly adherent to its base. 

Whole-thickness grafts are used somewhat rarely and many surgeons 
lave never used them, preferring the thin grafts. 

Although the operative procedure in securing thick grafts is un- 
‘loubtedly more severe than for thin grafts, and the after-care is some- 
Hulse tedious, on the other hand, the healing following a successful 
‘whole-thickness graft is as stable, firm and pliable as the original skin. 
iL believe that the ultimate result will more than justify the time con- 
sumed, as well as the discomfort experienced by the patient (Fig. 96). 

Tunnel Grafting—MacLennan describes what he called “tunnel 
grafting.”’ He removes a whole-thickness graft and then cuts this 
graft into pointed strips about 0.75 cm. (3% inch) wide and from 2.5 to 
‘5. cm. (1 to 2 inches) long. After tunneling with forceps below the 
fibrous layer underlying the ulcer, he draws the graft into the tunnel. 
‘Each graft is marked with a loop of horsehair passing through the 
tunnel. After four or five days the graft is exposed by cutting down 
to it. 

I can see nothing to be gained by such a method, as the operative 
procedure is almost as severe as it would be for the complete excision 
of the ulcer and its base, followed by grafting by one of the usual 
methods. At one time Reverdin grafts were buried in the granulations, 
but this method was soon abandoned as unnecessary (Pollock). 

J Transplantation of Hair-bearing Skin —JIn a case of contracture 
in which the eyebrow has been destroyed, carefully shaped whole- 
thickness grafts of hairy skin from the pubes, with a thin layer of sub- 
cutaneous tissue, may be successfully transplanted and will relieve 
the contracture, and at the same time form an eyebrow. In transplan- 
tation of skin from the pubes the direction of the hair growth should be 
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kept in mind. Hair also grows on grafts taken from the thigh, scalp, 
or from any other hairy region. For this reason it is important to 
choose carefully the region from which the graft is taken with regard 
to the area into which it is to be placed. 

Early Changes.—In Ollier-Thiersch grafts the upper layers macerate, 
leaving the deeper ones intact. In whole-thickness grafts there may 
be practically no maceration of the superficial layers; in some instances 
only the corium may remain viable. Now and then an isolated section 
of a graft will lose its vitality through all its layers, and a patch of granu- 
lation tissue will appear. This area should be treated as any other 
granulating wound. 

When the superficial layers are macerated and come away, either 
as a whole or in part, and the epithelization of the remaining corium is 
sluggish, it is desirable to scatter over these areas epithelial scrapings, 
or small superficial grafts including as far as possible only epithelium. 
These grafts take readily and hasten the epithelization. The final result . 
is excellent. 

Subsequent Changes.—The result desired in whole-thickness graft- - 
ing is elasticity, softness, movability and normal color. Krause says 
that all of these are obtained in only one-third of complete takes, : 
although the same technic may be employed in all. My experience 
leads me to believe that this percentage is too smali. 

In some instances a brown, irregular pigmentation may appear, 
but this is no more frequent than in areas grafted with thin grafts, 
and need not be particularly considered in cases of contracture where 
function is more important than appearance. The graft may be, 
cyanotic for some time, owing to enlarged blood-vessels; later the : 
surface of a graft may become irregularly shriveled. These changes in. 
no way impair the efficacy of the graft, but must be borne in mind from - 
the cosmetic standpoint, and the possibilities of these complications, 
should be explained to the patient. 


HISTOLOGICAL CHANGES 


The histological changes in the healing process of any type of skin 
graft, are, in general, similar to those which take place in the healing 
of an ordinary clean wound. There is an exudation of fibrin from the - 
surface upon which the graft is placed, which fixes the graft firmly in 
position. This fibrin layer is infiltrated with leucocytes and fibro- 
blasts. Vascular sprouts soon begin to form and penetrate the deeper 
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layers of the graft, so that in a comparatively short time the graft is 
supplied with blood. These new vessels have been demonstrated by 
the injection method in epidermic grafts on the second day, and in 
whole-thickness grafts on the third day. As early as the sixth day a 
whole-thickness graft on a fresh wound will bleed when cut (Krause). I 
have obtained bleeding in 84 hours from a whole-thickness graft placed 
on healthy undisturbed granulations. The graft itself begins to take 
an active part in the healing process after the third or fourth day, 
there being marked proliferation of cells into the underlying exudate, 
and an outgrowth of new epithelial cells from the edges; from the ducts 
of the sweat glands, and from hair follicles. Enderlen says the fibrous 
and elastic tissues of the graft degenerate and are replaced by newly 
formed tissue which probably develops, at least in part, from the pre- 
existing elements in the graft itself, as well as from the old fibers in the 
neighboring deeper tissues. In about two weeks the underlying granu- 
lation tissue is replaced by connective tissue, and this is finally the true 
cicatrix. The papillary structure of the newly formed skin following 
Ollier-Thiersch grafting, is said to be well marked in from three to four 
months, although I have seen the beginning of the papillary structure 
two weeks after grafting. A thin layer of adipose tissue develops 
under whole-thickness grafts denuded of fat in two to three weeks. 
This is most important, as it prevents to a large extent future con- 
tracture and insures movability. The scar tissue beneath the graft 
continues to grow for several months. The newly grafted area must 
not be exposed too soon to irritation or trauma. It is difficult to guard 
against this until the nerve supply is reéstablished, as for the first few 
weeks the graft is without sensation. Within four or five weeks sen- 
sation begins to be restored to the transplanted skin, which regains 
tactile sensibility first, then pain, and last temperature sense. The 
nerve fibers undoubtedly grow in from the periphery, and not from the 
substratum, this being shown by the fact that the border sections 
always regain sensation first. If the graft is large the central portion 
may, in some cases, remain less sensitive for a long time, but usually 
the sensation is entirely restored in the course of a few months. 

. , A depressed area successfully grafted with any type of graft, will 
eventually fill out and assume the level of the normal skin. 


CHANGES IN PIGMENTATION 


In all types of grafts pigmentation may occur. In small deep grafts 
a brownish, blotchy pigmentation may develop both in the grafts and 
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in the scar between them. Ollier-Thiersch and whole-thickness grafts 
may also assume a blotchy-brownish color which is permanent. There 
is no way of preventing this pigmentation and the patient should be 
warned of such possibility. 

The changes occurring in the pigmentation of transplanted skin are 
interesting. It is to be noted that in negro skin the pigment lies almost 
entirely in the deeper cells of the stratum Malphighii, and is practically 
lacking in the superficial cells. Reverdin established the fact that a 
pigmented thin graft from a negro transplanted upon the white skin 
gradually fades, and this has been confirmed by many observers, and 
also by our experience at the Johns Hopkins Hospital. . 

Pollock, however, mentions a case in which a superficial graft re- 
mained colored. Maxwell reports a case in which he transplanted a 
small superficial graft from his own skin in addition to some black grafts 
upon a defect on a negro’s face, and states that the white graft remained: 
white. Two cases are reported by J. H. W. Mayer in which negro 
skin was grafted on white patients, and in both instances the grafts: 
remained black. He does not mention the kind of graft used. T.. 
Bryant also reports a case in which several small black grafts after’ 
transplantation to a white man spread and joined each other, and finally 
made one black patch which remained black. 

Karg says that a white graft placed on a negro, after six weeks 
became dusky, and from the edges black stripes extended into the white 
skin and black points or spots appeared in other places. The pigment 
gradually increased and in ten weeks the color was as black as that of 
the surrounding skin, although the contour of the transplanted piece. 
was still distinct. In another case of a black Ollier-Thiersch graft on 
white skin, he found after two weeks that the edges of the graft were 
lighter, the central portion then faded, and in about five weeks alsc 
became a pale grey. The microscopic examination of the white skin 
grafted on the negro showed that after four weeks the epidermis in the 
center was entirely free of pigment. Numerous ramified pigment 
cells were found in the periphery, on the boundary line between the 
cutis and epidermis, which had sent fine offshoots between the cells 0} 
the epidermis. Granular pigment was found here and there in the 
epidermic cells, especially near the ramified pigment cells. Pigment 
granules were also found in the upper layers of the cutis, particularly 
in the neighborhood of the vessels. All of these were much increasec 
after eight weeks, and after twelve weeks the pigmentation was sc‘ 
intense that the offshoots of the pigment cells could not be made out — 


THE TRANSPLANTATION OF SKIN 93 


From these observations Karg concludes that the pigment is brought 
to the colorless epidermic cells by cells of a connective tissue nature 
derived from the cutis, and that they represent special chromatophores. 

The black skin grafted on the white was within six weeks entirely 
free of pigment, except single pigment granules in the corneal layer, 
and larger flakes in the cutis. Single cells containing pigment were also 
found deeper down. The pigment, therefore, seems to be taken up and 
removed by migratory cells. The ramified cells with offshoots can be 
seen between the epidermic cells, but contain no pigment. It is inter- 
esting to note that when a whole-thickness black graft is placed on a 
black patient, the layers containing the pigment are cast off, and the 
graft becomes entirely white but the pigment slowly returns in the course 
of time. 

Leo Loeb experimented by transplanting the pigmented skin 
of a guinea-pig to a place where the skin was unpigmented, or con- 
versely. He says that following the transplantation the black skin 
not only keeps its own pigment, but after a variable period the boun- 
daries of the transplanted skin, which before were very distinct, become 
indistinct, a darker line appearing at the margins, and gradually the 
pigmented area spreads in the white skin. A similar thing happens 
under certain conditions where white skin is transplanted to black, the 
black pigment spreading in the white skin. Loeb thinks that the living 
white epithelium is replaced by the transplanted black epithelium 
through a process of infiltration, and that under these circumstances 
there are no signs of phagocytosis, by which the black cells destroy 
the white ones, and further that the chromatophores originate from the 
epithelium itself and at no time are migratory from deeper tissues. 

Karg and Loeb both worked along similar lines, but Karg used 
Ollier-Thiersch grafts on human beings, whereas Loeb experimented 
with whole-thickness grafts on guinea-pigs. The findings of Karg are 
generally accepted, and seem the most reasonable. 

I was able to transplant several white whole-thickness grafts upon 
negroes, and found that after a considerable time they became dusky, 
the duskiness starting especially on the portion of the graft nearest the 
normal skin. On those grafts which were placed at some distance from 
the skin edges, pigmentation occurred a good deal later, as it was appar- 
ently necessary for the intervening space to become pigmented before 
the graft took on its pigment. In the cases in which negro whole- 
thickness grafts have been placed on white skin, the pigment layer is 
soon cast off, and as yet I have seen no return of the pigment. 
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In considering the loss of pigment in a black graft transplanted toa 
white person, and the acquisition of pigment by a white graft placed ona 
colored person, we must bear in mind the fact that sometimes both auto 
and iso white grafts become pigmented, and, moreover, that both auto 
and iso black grafts at first lose their pigment, although the pigment 
subsequently returns (Fig. 97). 


Fic. 97.—Returning pigmentation in an unpigmented scar on the leg of anegro. The 
pigment can be seen spreading from the edges and also appearing in isolated patches 
entirely separated from the edges. The return of pigmentation in grafts is somewhat 
similar to this. 


Should a white graft placed on a colored person, or a black graft 
placed on a white person, be unsuccessful, the resulting scars always 
eventually assume the color of the host. 
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CHAPTER V 
THE TRANSPLANTATION OF OTHER TISSUES 


The remarks on transplantation of tissues other than the skin will be. 
confined to their relationship to plastic surgery; no exhaustive consider. 
ation of the subject will be attempted. 

I wish to especially emphasize again the importance of asepsis and o: 
absolute hemostasis in the transplantation of all tissues. 


The Transplantation of Fascia 


Fascia is used in plastic surgery for a number of purposes. It is 
valuable for reinforcing weakened or detective tissues. New tendon: 
may be constructed of it. It may be used for the relief of ptosis (o: 
the eyelid), and for raising the drooping angle of the mouth following. 
facial paralysis. It may also be used either alone or with fatty tissue ir 
the mobilization of joints. It may be used free or as a pedunculatec 
flap. If free fascia is placed in tissue devoid of scar tissue, it wil. 
survive indefinitely and retain its own characteristics (D. Lewis) 
If scar tissue is present, the fascia becomes infiltrated with it, anc 
although it usually is efficient for carrying out the purpose for which if 
was transplanted, its microscopic picture will have changed. Free 
fascia flaps, with or without fatty tissue, have been used successfully 
in filling bone defects in the skull. 

Tubes of fascia are useful between severed nerve stumps; they are 
valuable in guiding the formation of the protoplasmic bands and subse. 
quently the axis cylinders. 


Transplantation of Bone 


Bone and cartilage are normally the supporting framework for the 
soft parts, and both are used for this purpose in reconstructive surgery 
When bone is chosen for the supporting substance, it is advisable tc 
leave the periosteum and, if possible, the endosteum intact. wi 
must be borne in mind that free grafts of bone, either with or without 


periosteum, when transplanted into soft parts will eventually be: 
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ibsorbed. I have found, experimentally and clinically, that a bone 
‘raft in contact with bone at one end, and extending into the soft parts 
vithout special function, will become thin and eventually lose its power 
-o act as a proper support. On the other hand, if the bone transplant 
s placed in contact with living bone at each end, it will become 
1 permanent supporting framework. Whether the graft lives or is 
-eplaced, is still a matter of dispute, the argument, for which will not 
oe considered here. 

Bone grafts are usually obtained from the crest of the tibia or from 
the ribs; occasionally from the scapula, orsternum. If the tibia is used, 
the bone with its periosteum is removed with an electrically driven saw, 
or a very thin bladed steel chisel. If the rib is used, the periosteum on 
the exposed surface may be removed with the rib, while the rest of the 
bone is shelled out subperiosteally. The bone from the rib is porous; 
it is much more readily shaped than bone from the tibia, and is easy 
tosecure. Bone grafts in a bone defect need not be as large in diameter 
‘as the defect, as the tendency is for the new bone to increase in size and 
strength to meet the strain demanded of it. Autobone grafts are 
preferable, but many successful cases of isobone transplantation are 
‘reported. 

Infection does not always destroy a bone graft, and enough may be 
ileft to accomplish the purpose for which it has been transplanted. Sec- 
itions of bone which have not been separated from soft parts are some- 
itimes used in pedunculated flaps. This subject will be dealt with in 
another section. 


Transplantation of Cartilage 


Cartilage is an ideal supporting substance for transplantation, when 
too much strain will not be placed upon it, and will live and not shrink 
when transplanted free (either with or without its perichondrium) into 
soft parts. It will also live when in contact with bone at one or both 
ends, although the union between bone and cartilage will not be rigid. 

Cartilage is flexible and thus less liable to subsequent fracture; it can 
be easily cut and shaped into any desired form; it is not more difficult to 
obtain than bone, and a large supply is always available. Any one of 
these advantages, it seems to me, would suggest the use of cartilage 
rather than of bone for the supporting material in transplantation for 
the correction of saddle nose, the filling out of sunken areas on the face, 
and also for the framework in rhinoplastic operations. It is the best 
material to use in compound flaps in rhinoplastic work. 
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Rib cartilage is the usual source of supply. The cartilage may be | 
obtained from the costal margin on either side. All things being | 
equal, I prefer the left side and usually the eighth rib, which can be ' 


ire bate 


. 


SUPERIOR 
EPIGASTRIC 
ARTERY 


Fic. 98.—Schematic drawing of the cartilaginous ribs showing the skin incisions for 
obtaining cartilage grafts; line of pleural reflection; the position of the internal mammary 
artery. (Superior epigastric artery belaw the ribs.) 


removed with safety. After removal it can be shaped, either free 


hand or according to a pattern. When broader pieces are necessary 
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Fic. 99.—Slicing knife devised by Villandre to remove the anterior portion of cartilaginous 
ribs. (Woodroffe.) 


With this instrument portions of the cartilage may be removed without cutting through 


the full thickness of the rib. By its use the danger of injuring the internal mammary 
artery can be avoided. 


the fused portions of the cartilage of the sixth and seventh ribs may be 


used. Care must be taken to avoid opening the pleura. On removing 
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the desired portion of the fused cartilage closer to the sternum than the 
eighth rib, one must try to avoid cutting the internal mammary artery 
(Figs. 98 and 99). ? 

Certain cases require cartilage transplants at different times in 
the course of extensive reconstructive work. The entire amount may 
be removed from the cartilaginous ribs at the time of the first operation 
in which cartilage is used. Those portions which are to be employed 
subsequently may be implanted subcutaneously in any convenient situa- 
tion, and be used when needed. This procedure saves a great deal of 
time, often avoids the necessity of a general anesthetic, and eliminates 
a great deal of pain. 

Cartilage has been used to fill in defects left after enucleation of the 
eye, to construct new supraorbital ridges, and other parts of the orbit, 
to repair skull defects, to replace missing phalangeal bones, and for 
many other purposes. It is by far the most useful and dependable 
of the supporting substances. 

In large defects the cartilage may be used in one, or in several 
pieces. In has been used to fill out loss of substance even in the mandi- 
ble with success. ‘The cartilage grafts must be of the same size as the 
defect it is to fill, because, unlike bone, it remains unchanged, and neither 
increases in size nor shrinks. 

Isocartilage has been often used and Morestin reports many success- 
ful cases in his work on wounded soldiers. 

On account of the adequate supply it is advisable to use auto- 
cartilage. 

I have seen cases in which infection followed the insertion of a 
cartilage graft, and the cartilage was visible through a sinus. In spite 
of this, following the free use of tincture of iodin, the graft retained its 
vitality and eventually accomplished the purpose for which it had been 
transplanted. 


Transplantation of Fat 


Free fat grafts are used in plastic surgery principally for filling 
depressions; for restoring mobility in adherent scars and preventing 
subsequent adhesions and contractures. 

Thin or thick sheets, or masses of free fat, can be successfully trans- 
planted. Some surgeons prefer a number of small pieces; others make 
one graft the size of which is limited only by the area to be filled. My 
experience has been that the size should depend to a large extent on the 
opening through which the fat is to be inserted, as sometimes it is 
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expedient to make a small opening to an undercut area of some size. 
My own preference is for the large single sheet or mass. It is always 
wise when using fat for obliterating depressions, to bear in mind that 
shrinkage invariably follows and that more fat must be transplanted 
than seems to be required. 

If exposure is possible, I prefer to anchor the fat in position with a 
few fine catgut sutures. Fat should not be packed too tightly into its 
new bed. Asepsis is essential for success, although I know of several 
cases in which the fat has resisted infection and sufficient has survived 
to accomplish its purpose. ‘The bed into which the fat is placed must be 
perfectly dry. 

Often after fat transplantation a varying amount of oily fluid 
collects, which is undoubtedly due to the breaking down of some of the 
fat cells. This fluid may give the impression of infection, but if it is 
evacuated through a small opening in the suture line, under strict asep- 
tic precautions, the wound (after drainage) usually will close in a few 
days without further trouble, and without materially interfering with 
the object for which the graft has been transplanted. In all surgical 
procedures fat tissue should be most carefully handled and it is espe- 
cially necessary to prevent bruising when free fat grafts are to be used. 

In experimental work I have found that autofat grafts are much 
more satisfactory than isografts, although a small amount of the iso- 
graft seems to survive. Clinically also this has proved true when 
isofat grafts have been used. 

Subcutaneous fat is the ordinary source of supply, and is usually 
abundant in the abdominal wall, the buttock, or the thigh. Never- 
theless, within the last year I have operated on two patients requiring 
pedunculated skin and fat flaps (who were apparently well nourished), 
but when the flap was raised from the abdominal wall no subcutaneous 
fat was found. 

Omental fat has been used successfully, but one would hardly feel 
justified in opening the abdomen for the sole purpose of obtaining 
material for a fat graft. 

Masses of fat may be shifted or rolled (in favorable locations), on 
pedicles to fill in adjacent defects and in this way better blood supply. 
is assured. Large masses of fat attached to a pedunculated skin flap 
may be shifted where necessary. This method is most useful both for 
filling a defect and in covering the area with good skin at the same time. 
It is often employed when tendons are tied down by dense scar to the 
bones, and then after the circulation of the flap is assured the tendons 
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ce loosened and either passed through tunnels in the fat, or are placed 
1 grooves, the edges of which are sutured so as to surround them. 
fewly made tendons may also be passed through tunnels in the fat, 
aus avoiding adhesions. 

Free fat grafts have been used by Morestin and others in filling the 

rbit after enucleation of the eye; in defects left by destruction of the 
yalar bones; in skull defects to prevent adhesions; for filling bone de- 
iects, and in many other instances in which deformities were present. 
| Fat is often placed around nerves when adhesions are feared. It 
‘ay be said that fat is a useful material in many plastic cases. It heals 
‘ithout irritation, and is apparently permanent. The relative size of 
he fat graft depends more or less on the adiposity of the individual. 
ttrandburg reports an interesting case of a girl, 12 years old, in which 
, pedunculated flap of skin and fat from the abdominal wall was trans- 
slanted, for the relief of a defect on the back of the hand. But 18 
vears later when the patient had become very obese, it was found that 
the flap on the hand had also increased in size in proportion to the 
treat increase of the abdominal wall, and his plate shows that the 
ncrease was much more marked than the increase noted in the tissues 
Sf the hand and arm adjacent to the flap. I have had patients who 
aave become quite obese several years after the transplantation of such 
i flap, but have noticed no such excessive growth. 

Wederhake reports a method of utilizing human fat which after 
suitable preparation and sterilization is in a liquid state and can be in- 
jected hypodermically. He has employed it to raise depressed and 
idherent scars; to pad the skin over bony prominences; for detaching 
aerve adhesions; for dissolving cicatricial tissue. 

I have as yet had no opportunity to use liquified fat, but if further 
experience justifies the author’s optimistic report the many advantages 
of the method are obvious. 


Transplantation of Mucous Membrane 


The free transplantation of mucous membrane is far from satis- 
factory, and equally good results may be obtained by the use of thin 
Ollier-Thiersch grafts. If mucous membrane is necessary and is availa- 
ble, it is best to use pedunculated flaps, as the chances of success are 
much greater. As a rule skin should be replaced by skin, and mucous 
membrane by mucous membrane, but it is often impossible to obtain 
a sufficient quantity of mucous membrane, and in these cases the use 
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of pedunculated flaps of hairless skin turned into the mouth or bladde 
is satisfactory. In time these skin flaps assume the characteristics 
with more or less the appearance of mucous membrane, and adjus 
themselves kindly to their new environment. 

When a flap of mucous membrane is used to replace the skin, j: 
never assumes the character or appearance of the skin. This may b 
especially noticed in operations around the mouth. 


Transplantation of Muscle 


In plastic surgery free muscle transplants are not practicable, be 
cause degeneration and necrosis of muscle substance and progressiv 
substitution of the transplant by scar tissue follow. As a consequenc 
the use of muscle is entirely confined to pedunculated flaps for fillin 
defects, such as bone cavities. Only muscle flaps that have their ow 
vessels and nerves are successful. 

The temporal muscle is frequently used for this purpose, and hai 
been shifted backward to fill in the mastoid excavation after radicij 
mastoid operations. Morestin, as well as H. D. Gillies, has used — 
flap of temporal muscle to fill a depression left by the destruction of thi 
malar bone in war wounds. 


Transplantation of Tendons 


In plastic surgery the transplantation of tendons is confined eithe 
to tendon lengthening in contractures of the hand or the hamstrin ! 
muscles, and to occasional free tendon transplantation. Free tendo 
grafts from the peroneal tendon, or from split tendons, may be succes: 
fully transplanted to fill in tendon defects. New tendons may be mad 
by tubes of fascia, or by utilizing the band of scar tissue connectin | 
tendon stumps. If possible the new tendon should be inserted throug 
a tunnel in the soft parts. If this is not at once possible, the sca 
should be excised, and the area covered with a pedunculated flap, or 
graft of whole-thickness skin, and tunneling be subsequently don 
Early passive motion is important in order to avoid adhesions. 


Transplantation of Nerves 


Nerve grafting is hardly worth trying, the ultimate result is alway 
unsatisfactory. End-to-end suture is the method of choice, and thi, 
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iaay be done successfully even where considerable stretching is required 
refore the ends can be approximated. It is, of course, necessary to 
emove all scar tissue before suturing. The nerve ends must be 
tandled with the greatest gentleness, and they should be sutured 
cccurately and without rotation. 


Persistence of Vitality of Transplantable Tissues 


Martin, in his series of experiments, found that none of his skin 
rrafts lived and were effective after 108 hours in “free air”’ at a tem- 
‘erature of nearly o°C. (32°F.), but were successful after as much as 
96 hours in free air. When kept in hermetically sealed tubes, or con- 
‘ined air, under the same temperature conditions, the grafts could be 
successfully transplanted after 108 hours. Where the temperature was 
53°C. (42.8°F.) the limits were 82 hours in free air, and 96 hours in 
confined air. At 12°C. (53.6°F.) the limits were 72 hours in free air, 
and 84 hours in confined air. 

At 15°C. (59°F.) [the limits were 60 hours in free air, and 72 hours 
in confined air. 

At 20°C. (68°F.) the limits were 36 hours in free air, and 36 hours 
in confined air. 

At 28°C. (82.4°F.) the limts were 6 hours in free air, and 7 hours in 
confined air, respectively. 

He came to the conclusion that cold favored the success of the trans- 
plant and heat was unfavorable and caused a shorter duration of vitality. 
He also concluded that moisture hastened decomposition, smaller 
masses lived longer and grafts were best’ preserved in hermetically 
sealed tubes at low temperature. It must be remembered that these 
experiments were made before the days of asepsis. 

Brewer was able to use successfully Reverdin grafts obtained from 
skin removed from a cadaver as long as 36 hours, but not longer. 

The skin of amputated limbs has also been successfully transplanted 
from 36 to 96 hours after amputation. I have successfully transplanted 
on to healthy undisturbed granulations pieces of whole-thickness skin 
(taken from a leg 18 hours after amputation), at various intervals up to 
30 days. The superficial portions of the grafts kept over 48 hours 
sloughed and only the bases adhered. Some of the grafts were several 
centimeters in diameter. ‘This skin was kept in an ordinary ice chest in 
a sterile jar plugged with cotton, containing a gauze sponge wet with 
normal salt solution. I have observed that whole-thickness grafts 
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which are to be preserved for any length of time will take better if the 
subcutaneous fat is allowed to remain intact and not removed until the 
time the graft is needed, and then the fat is removed. 

Girdner successfully grafted skin from a cadaver 6 hours after 
death. Many others have also obtained grafts in this way. 

Wentscher grafted successfully pieces of skin kept for from 7 tc 
14 days in sterile tubes with moist salt gauze and cotton plug, and was 
able to demonstrate mitosis. He concluded that grafts can be usec 
with safety from 24 to 48 hours after cutting, but usually not longer 
than 48 hours. 

Ljungren grafted with success pieces of skin kept in sterile ascitic 
fluid for from 2 days to 3 months; the microscope showed that the 
epithelium had multiplied by karyokinesis. 

Burkhart found that grafts lost nothing in vitality if applied withir 
24 hours after being cut, either on fresh wounds, or on undisturbed 
granulations. In cases in which there was much bleeding, he appliec 
the grafts 24 hours later, after all hemorrhage had ceased. This has 
also been my experience, especially with whole-thickness grafts. Burk- 
hart obtained partial success with grafts preserved 8 days in a moist 
chamber, and 12 days in a dry chamber. 

Dried epidermic scales have been successfully transplanted 41§ 
days after removal from the patient. 

Tuffier in rg1o and 1911, preserved in cold storage in petrolatum 
bone, fat, cartilage and periosteum, which he had taken from amputated 
limbs. These tissues were kept for from a few hours to two months 
and were successfully transplanted for one purpose or another. 

In 1911 Magitot preserved an eye which had been extirpated fo1 
glaucoma, for 8 days in human serum at a temperature of 4°C. (39.2°F.) 
He then used a piece of the cornea of this eye to fill a defect made by 
the excision of a scar on the cornea of a man whose eye had been burned. 
The graft lived, and 7 months later was transparent so that the patient 
could see through it. 

Carrel in 1911 experimented with the tissues of an infant who had! 
died at birth. Several hours after death the body was washed with: 
soap and water, followed by ether. Dermo-epidermic grafts and flaps 
of skin were removed and washed in Ringer’s solution. Bones were 
also secured. Some of the tissues were placed in tubes containing: 
warmed sterile petrolatum and others in tubes of Ringer’s solution. 
All were kept in a refrigerator at a temperature of 3°C. (37.4°F.) for 
from a few hours to 7 weeks. The skin was successfully used for graft: 
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After five months the tissue in petrolatum was histolog- 


.g ulcers. 
After a few weeks the tissue in Ringer’s solution began 


ally normal. 


) disintegrate.’ 
My own experience has been limited to the preservation of skin, 


iscia, tendon, bone and cartilage. All of these tissues may be pre- 
srved by simple methods, the ordinary petrolatum used by Carrel 
eing probably the simplest and best preserving medium, stored at a 
omperature of about 3°C. (37.4°F.). 

This brings up the question of the feasibility of isografts. 
he rorx Meeting of the German Surgical Congress, and again before 
‘he International Society of Surgery, April 15, 1914, made the state- 
nent that isoskin grafts were never successful, and that none of them 
ver lasted longer than three weeks. I cannot agree with him, as I 
ave seen a number of permanently successful isoskin grafts. On the 
ither hand, Lexer said he had successfully transplanted whole isojoints, 
vith good results, which hardly seems consistent. 

The limitations of the preservation of tissues for future transplanta- 
‘ion have not been fully worked out, but the possibilities are fascinating. 


Lexer at 
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CHAPTER VI 
PEDUNCULATED FLAPS 


I" In the present war there have been many whose wounds have caused 
the loss of skin and subcutaneous tissue, and even deeper tissues, in 
situations which ultimately will require a resistant elastic healing 
before a satisfactory functional result can be obtained. Many of 
these defects can be properly remedied only by the use of pedunculated 
flaps of skin and subcutaneous tissue (Figs. roo and ror). 

By a pedunculated flap I mean a mass of tissue, usually the skin 
and subcutaneous fat, which is raised from its bed but is left attached 
to the surrounding skin at a selected portion of its periphery. There 
is another type of pedunculated flap with a pedicle of subcutaneous 
tissue, the skin being cut all around it. It was first used by Gersuny 
and is useful in closing defects in the mucous membrane. Esser has 
recently described similar flaps, calling them ‘‘Island Flaps.”’ 

Through this skin or subcutaneous attachment, called the pedicle, 
the flap receives its blood supply. The flap can be shifted, as far as its 
pedicle will permit, to fill the defect. 

Pedunculated flaps may be obtained from tissue in the neighborhood 
of the defect, or froma distant part. There may bea single, or a double 
pedicle. 

There are three general methods of obtaining pedunculated flaps. 
(1) The French method of sliding flaps from adjacent tissue in which 
process there is little or no torsion of the pedicle. (2) The Indian method, 
in which the flap is obtained from the immediate neighborhood of the 
defect and is shifted into its new position by more or less twisting of the 
pedicle. The pedicle of the flap may be adjacent to the defect, or it 
may be necessary for the pedicle to bridge over normal tissue before 
the flap can be placed in its new position. (3) The Italian or Taglia- 
cotian method, in which the flap is obtained from a distant part, usually 
from the arm. 

A way of further utilizing pedunculated flaps was described by Dr. 
W. S. Halsted in 1898. He reported a method which he had used in 
the treatment of an extensive burn of the cheek, neck and arms, and he 
spoke of the method as ‘‘waltzing” the flap. He says, “‘None of the 
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Outlines showing the skin regions supplied by different arteries. 


Fic. 100.—1. The superior superficial epigastric artery; 2, The inferior superficia 
epigastric artery; 3, The superior and inferior superficial epigastric arteries; 4, The externa 
pudic artery; 5, The dorsal artery of the penis; 6, The perforating branches of the inter- 
costal arteries; 7, The perforating branches of the lumbar arteries; 8, The superficial cir. 
cumflex iliac artery; 9, The profunda femoris and internal circumflex arteries; 10, The 
femoral artery; 11, The arterial anastomosis around the patella; 12, The anterior tibia 
artery; 13, The posterior tibial artery; 14, The popliteal artery; 15, The superior and long 
thoracic arteries; 15a, The acromiothoracic artery. 16, The perforating branches of the 
internal mammary artery; 17, The thyroid axis; 18, The superior thyroid artery; 19, The 
anterior circumflex artery; 20, The brachial artery; 21, The inferior profunda artery 


22, The radial artery; 23, The median artery: 24, The ulna artery. 


(Manchot.) 
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Outlines showing the skin regions supplied by different arteries (continued). (Manchot.) 


Fic. 101.—1, The dorsal branches of the intercostal arteries; 2, The dorsal branches of 
the lumbar arteries; 3, The dorsal branches of the sacral arteries; 4, The posterior perforat- 
ing branches of the intercostal arteries; 5, The posterior perforating branches of the lumbar 
arteries; 6, The thyroid axis; a, Superficial cervical artery; b, Suprascapular artery; c, 
Transversalis Colli artery; 7, The posterior circumflex artery; 8, The dorsalis scapule 
artery; 9, The radial recurrent artery; 10, The inferior profunda artery; 11, Arterial anas- 
tomosis around the olecranon; 12, The radial artery; 13, The ulna artery; 14, The anterior 
and posterior interosseous arteries; 15, The gluteal artery; 16, The comes nervi ischiadici 
artery; 17, The internal pudic artery; 18, The obturator artery; 19, The perforating 
branches of the profunda femoris artery; 20, The popliteal artery; 21, The anterior and 
posterior tibial arteries. 
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original attachments of the last flap which we used have been preserved 
The flap has twice been twisted upon itself, first upon a small pedicle 
of skin, original tissue we may call it, and secondly upon a little broade) 
pedicle of cultivated cicatricial tissue. The flap has probably made < 
complete revolution.”” In my own work I have found it possible tc 
shift masses of skin and subcutaneous fat gradually into positions fa) 
removed beyond the restriction of the original pedicle. 


THEY TRANSFERENCE OF THE -FCAP 


The transference of the flap may be szmgle, that is when it is placec 
directly on the defect. This may be done whether the flap is from thx 
neighborhood or from a distant part 
either immediately after cutting (fresh) 
or after granulations have formed. 

The transfer may be multiple, or by. 
successive migration, that is where it i: 
impossible on account of its position tc. 
place the flap directly on the defect. Fo: 
instance, in cases in which it is advisabl 
to use a flap from the abdominal wall t 
repair a chin, the flap is raised and grow: 
into an incision in the forearm or hand 
Then, after the circulation has been es 
tablished from the forearm, the pedicl 
is amputated from the abdomen and th 
flap is transferred on the forearm to thi 
Hig. < ee a chin. In due time the flap is cut awa) 

o sinied eh cannot be noproxer ome the forearm and is immediatel: 
mated the raw surface may be fitted into its new bed. By this methoc 
aaa transfer has also been made from abdo 
men to chest, to neck, to chin, and in other combinations. It shoul 
be emphasized at the onset that the raw surface of the flap necessarily 
granulates and the shrinkage is considerable. 

If an abdominal flap be used with a pedicle on one side of the mid 
line, it is advisable, on account of the arterial distribution, that thi 
skin of the flap be taken from the same side. ‘This is unnecessary wher 
the pedicle includes skin on both sides of the midline. 

The area from which the pedunculated flap 1s taken may be closec 
with sutures if the skin is lax, or after undercutting and sliding. I 
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‘losure is not possible on account of the size of the area, it may be 
overed with skin grafts, preferably of the Ollier-Thiersch variety 
Figs. 102 and 103). 


Fic. 103.—Methods of dealing with defects left by the removal of pedunculated flaps from 
the abdominal wall. 

1. A broad pedicled flap was raised and transplanted into the forearm, and after the 
pedicle was severed the defect was grafted with Ollier-Thiersch grafts. The photograph 
was taken two weeks after grafting and shows the wound not quite healed. 

2. A flap with a comparatively narrow pedicle was raised and was implanted into a hand 
defect. After the pedicle was cut the edges were drawn together and sutured. 

Both of these methods are satisfactory. 


DYPE -OFCELAP 


Pedunculated flaps may be simple, where only the skin and subcu- 
taneous tissue is used, or compound where periosteum, bone, or carti- 
lage is included in the flap. 


os 2 3 4 
Fic. 104.—Methods of making double thickness flaps with epithelium on both sides. (Cole.) 
i ze ene of incisions. The area between the dotted lines is the portion of the flap to 
e lined. 
2. The flap raised. The wings A and B being turned in and sutured. 
3- Outline of flap, which is folded on itself at the dotted line. 
4. The free end of the flap A folded and secured. These are old and useful methods. 


In compound flaps the periosteum or bone may be taken up with the 
flap without being separated from the soft parts, as when periosteum 
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and bone are raised from the frontal bone in certain rhinoplasti 


operations, or when a portion of the clavicle is raised with a flap fron 
the neck to repair a jaw defect. 


ped Sb =~) 


I 2 3 
Fic. 105.— Method of making a flap with epithelium on both sides. (Cole.) 


1. The dotted lines indicate the area to be lined. The triangles A and B are to be folde 
under and sutured. ‘ 

2. Shows this accomplished and wound nearly closed. The double surfaced flap i 
stretched on the skin of the neck and held by sutures. 

3. The pedicle extended upward and the flap in position. The neck defect may b:« 
partially sutured and the rest of the pedicle should be utilized to close the upper portion ci 
the neck defect. 


When cartilage is used, a shaped section of cartilaginous rib i 
ordinarily transplanted to the desired location in the future flap, anu 
after it has become established in its new position (3 to 6 weeks) 
the flap containing the cartilage is raised and shifted to the defect 


I 2 3 
Fic. 106.—Method of making.a flap with epithelium on both sides. (Cole.) 


1. Outline of the flaps. 

2. The flap from the chest is turned upward and is sutured under the neck flap. 

3. The pedicle of the chest flap is cut and the double-faced flap with its pedicle on tt | 
neck is shifted where desired. This method is advantageous where it is not possible 1 
obtain sufficient tissue by the use of one pedicle. 


This method is also used when it is desirable to use free bone, or fre | 
periosteum in a flap. 


Double-faced Flaps.—If a pedunculated flap of any considerab. | 
size is used to construct a lip or eyelid, or to fill a defect inside thy 
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nouth, an epithelial and not a raw surface should be placed inside the 
cavity. Unless this precaution is taken contracture will take place, 
yecause the mucous membrane does not spread with sufficient rapidity 
to cover a raw surface of any size in time to prevent contracture. 

For example, when the reconstruction of the lower lip is contem- 
plated and lateral flaps of the full thickness of the cheek cannot be 
used, it is necessary to have a flap which is covered with epithelium 
on both sides. This may be accomplished by grafting the under surface 


I 2 


Fic. 107.—Method of folding an arm flap on itself in order to obtain epithelium on both 
sides. 


1. The flap has been raised from the arm and folded on itself. Photograph taken 
two weeks later. The double-faced flap is stretched on a gauze covered wire frame to pre- 
vent unnecessary contracture. 


2. The area from which the flap was raised covered with Ollier-Thiersch grafts. Photo- 
graph two months later. 


of the flap and waiting until the healing is complete before transferring 
the flap, as is well described by Watts. Another, and in my own 
experience a better method is to fold the end of the flap on itself and 
allow the raw surfaces to heal together, after which the transfer is made 
in the usual way. If a supporting substance is necessary in such a 
flap, free cartilage may be inserted between the raw surfaces (Figs. 
104-108), 

According to Lefévre, in cheek plastics Chavannaz obtained good 
results in two cases by turning the raw surface of a pedunculated flap 
inside. Lefévre did some experimental work on dogs to prove this 
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point, and found the results very satisfactory, the raw surface healin 
in from 16 to 30 days. 

My own experience leads me to believe that only flaps covered wit 
epithelium will prevent subsequent contractures when turned insid 
the mouth. 

Symbiotic Transplantation—The attachment of one person to 
pedunculated flap raised from another (which may be called symbioti 
transplantation) has been attempted a number of times, but withou 
very satisfactory results. Finney reported an unsuccessful case 
this kind before the American Surgical Association on June 5, 1909, an 
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I 2 
Fic. 108.—A pedunculated flap from the arm with its pedicle toward the elbow. 


1. The flap raised. The defect on the arm was immediately grafted with Ollie: 
Thiersch grafts. This flap was implanted into a nose defect but did not adhere. Its unde 
surface was then grafted and the patient allowed to go home for six months. 

2. The condition of the arm and flap after the patient returned. There has been cor 
tracture of the grafted surface of the flap and shrinkage has taken place. The flap wa 
subsequently uncurled and was used with success for the purpose desired. 


quoted Lund, who had had little better success in his own case. In botl 
of these cases there were unavoidable complications which tended t 
cause failure. The method is even more trying on the participant 
than when autoplasty is practised with pedunculated flaps from dis 
tant parts, and for this reason is not to be recommended. Neverthe 
less there is no reason why such a procedure should not be successfu 
under favorable conditions. 

O. Laurent reported four cases in which he successfully used pedun 
culated flaps from other persons for the repair of extensive humerus 0 
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emur defects. The donors and recipients were fastened together for 
rom 8 to 1o days. Excess bone in amputation stumps, which required 
hortening, was used in each case, and the results were said to be 
atisfactory. 


IMPORTANT SUGGESTIONS 


In using pedunculated flaps the following are some points which 
‘xperience has shown to be essential for success. 

The patient should be in the best possible physical condition. 
\sepsis rather than antisepsis should be maintained throughout the 
peration and during convalescence. The tissues should be treated 
‘with the greatest consideration. Keen-cutting instruments must be 
ised, in order to avoid unnecessary injury to the tissues. The flaps 
should be handled with special forceps or small sharp hooks. All 
hemorrhage should be checked in the area into which the flap is to be 
transferred. Accurate apposition of the sutured edges is desirable 
because prompt healing minimizes scar tissue. 

The sutures should be placed so as to avoid tension, which always 
jeopardizes the success of the flap. 

Pedunculated flaps are especially valuable when a pad of fat in 
addition to the whole thickness of the skin is required to fill a defect. 

Flaps usually include the skin and as much of the subcutaneous 
fat as is needed. ‘The fat should be somewhat thicker than is actually 
necessary to fill the defect, because the excess is cared for by subsequent 
shrinkage. : 

The shape of the flap must correspond fairly accurately to the defect 
which it is to cover. Long-pointed flaps should be avoided, on account 
of almost certain necrosis of the tips. Thin flaps are so pliable that 
they can be easily adjusted to fit a defect of almost any shape. In 
rhinoplastic operations it is desirable to outline the flap from a carefully 
calculated pattern. 

The skin of pedunculated flaps must be chosen with some regard to 
the character of the skin surrounding the area into which it is to be 
put. That from the immediate neighborhood usually matches better 
than that from distant parts. 

Unless it has been previously depilated a flap of hairy skin should 
never be turned into the mouth, or any other mucous lined cavity, 
because the hair will continue to grow and will cause much discomfort. 
The same rule to a less extent holds good in shifting flaps of hairy 
scalp to fill defects on hairless portions of the face. Recently boas 
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Cole reported that he had used a flap from the hairy scalp to repair 
a facial defect and that subsequently the hair was readily removed by 
radiation, so that a smooth skin was left. 

The flap should be cut at least one-third larger than the area it is to 
fill, as there is always immediate shrinkage in the direction of the elastic 
fibers. 

Normal skin is necessary for a successful flap, because any scar on 
the edge will usually slough and a scar running across a flap will 
completely cut off the circulation beyond it. 


Fic. 109.—Method of shifting flaps without torsion of the pedicles. (Jacobovici.) 


The dark lines indicate the incisions for raising the flaps. The dotted lines show th | 
positions into which the flaps are shifted. 


Whenever possible all scar tissue should be excised, especially alon j 
the edges to be sutured, as the healing will be more satisfactory i 
normal tissues are approximated. 

The pedicle should be as broad as possible, but in all flaps whic 
are to be twisted it should be narrower than the body of the flap. I 
flaps from the immediate neighborhood one should always aim to hav 
the pedicle very close to the loss of substance and, when practicabl 
the long axis of the pedicle should be in the same direction as the ax 
of the flap in its new direction. The pedicle of a flap should be in tk. 
same line as the area to be filled (Fig. 109). 


PEDUNCULATED FLAPS 123 


The elasticity of the skin will allow a curved flap to assume a 
straight position without difficulty. 

As a general rule the flap should never be longer than from two and 
yne-half to three times the width of the pedicle, unless it contains a 


Fic. 110.—The Indian method of using a flap of adjacent tissue. 


1. The dark line indicates the outline of the flap B to fill the defect C. Note that the 
flap B is larger than C. The dotted line A indicates the line of incision if more freedom is 
desired!for the pedicle. 


2. The*flap B covering the defect. The raw surface from which the flap is raised may 
be sutured or grafted. 


main artery, in which case the pedicle may be much less wide and the 
flap less thick. However, a main artery is not essential if the pedicle 
is adequate and the flap is thick enough to include a number of small 
vessels sufficient for its proper nutrition. 


Fic. r11.—Methods of scarifying pedunculated flaps. 


If the pedicle of a flap adjacent to the defect is too short to allow 
turning into the defect without tension, the incision not terminating 
in the defect should be prolonged outward (Fig. 110). 

A pedicle should never be notched at the time of implantation in 
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order to make it fit better, as there is risk of impairing the circulation 
If there is puckering of the edges of a pedicle, it can be adjusted afte: 
the new circulation is assured. 

Twisting or too much tension on a pedicle may cause shutting of 
of the circulation and gangrene of the flap. 

Occasionally gangrene occurs in a flap which has an excellent blooc 
supply; this may be due to lack of drainage from the flap, or in othe: 
words the flap is choked with the blood and lymph that enter it, but an 
unable to get out promptly. This accident is especially to be fearec 
if the pedicle contains a main artery. To overcome this danger C. H 
Mayo suggested superficial scarification of the flap to allow surfac 


Fic. 112.—Method of preparing a flap before shifting it to its new position, by raising it 
body from the underlying tissues and keeping them separated with paraffined liner 


Neither pedicle is severed at first, but after a week the extremity which is to be the fre 
end is separated by gradual notching on one or both sides. In this way the blood suppl 
of a long narrow flap may be practically assured before it is transplanted. 


drainage until proper vessel drainage is established (Fig. 111). Thi 
procedure I have found very satisfactory. Whena long narrow flapi 
required and there is doubt about the blood supply, it is advisable t 
raise the flap from its bed but leave it attached at each end (a methor 
emphasized by Croft, but also practised by Tagliacozzi in his origina 
operation). After the flap has been raised it is advisable to close th 
skin beneath the flap, or else to keep it separated from its bed wit 
rubber tissue; or the bed beneath the flap may be grafted with Ollier 
Thiersch grafts. After two or three weeks one pedicle should be cut 
the granulating surface freshened and the flap transferred in the usua 
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tanner. The other pedicle should be severed later on (Figs. 112 
nd 113). 

Perthés, in order to attain the same end, uses the following methods, 
thich have much to recommend them. 

1. The flap is more or less completely marked out by an incision, 
nd detached from the underlying tissues. It is then sutured back in 
ts original position and the wound is allowed to heal by first intention. 
\bout eight days later, or (if a series of such preparatory incisions is 
sreferred to a single one) eight days after the last incision, the flap is 
wung into its new permanent site. As the circulation has been com- 
iletely interrupted wherever the skin was divided, or undermined, 
‘ollateral circulation by way of the pedicle is stimulated, whereas any 
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71G. 113.—Method of using a long double pedicled flap for the relief of a neck defect. 
(Croft.) 

The dotted lines indicate the extent of the flap raised from its bed. The under surface 

s prevented from adhering to the underlying tissues, but the pedicles are not cut. Later 


she lower pedicle DC is divided and the flap is shifted in to fill the neck defect. This is 
1 slow but sure method. 


circulation reéstablished across the line of incision and undermined 
area is negligible. In this manner the flap is assured of an adequate 
blood supply through its pedicle before it is transferred. Another 
advantage lies in the fact that the flap does not shrink as much as if it 
had been transferred at once to its new position. 

2. The outline of the flap is obtained by compressing the skin along 
the lines to be followed when it is ultimately cut and transferred. This 
compression is effected by running a large darning needle under the 
skin which covers all but the ends of the needle. A second needle is 
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placed over the skin parallel with the first, to the ends of which it is 
secured. The skin between the needles is thus nipped, and in about 
an hour the area of skin so marked off will show changes of color and 
temperature, and will no longer turn white on digital pressure. By this 
method, which can be carried out in stages at intervals of about eight 
days, the blood supply of the prospective flap can be regulated so as tc 
pass mainly through the part destined to act as the pedicle, and ade. 
quate provision can be made for the blood supply of even a long anc 
narrow flap. Instead of the darning needle, a modification of Makkas 
clamps for compressing the scalp before trephining may be used. 

I have found that the surety of a blood supply before transplantatior 
of the flap is very advantageous, and the principle deserves wide: 
recognition than has hitherto been accorded it. 

I usually wait for from ten days to two weeks before amputating 
the pedicle of a flap. Some have advised amputation as early as th 
fourth day; others insist that three weeks should elapse before severin; 
the pedicle. The circulation of the flap may be tested before cutting th: 
pedicle by applying a stomach clamp across the pedicle tight enoug] 
to shut off the circulation, but not sufficiently tight to damage th 
tissue. The amputation may be done at once or by making notches 01 
one or both sides of the pedicle, thus gradually cutting off the circulation. 
at various intervals. After the pedicle has been cut through, the fre 
end of the flap should be fitted to its proper place at once and, wheneve 
possible, the stump of the pedicle should be returned to its origina 
bed, as in this way a better result can be obtained with little, if any 
loss of tissue. 

Flaps of normal skin are often successfully shifted into the mids 
of scar tissue, as in the popliteal and cubital spaces, but one shoul: 
make sure that the circulation of these flaps is especially good. 

Immobilization of the part is essential. The dressing next to th 
transplanted area should be soft and very carefully and evenly appliec . 
My own preference is for the use of compresses wet with normal sal 
solution for the first 48 hours. In shifting double-pedicled flaps o : 
the neck or from the neck to the chin or lip, it is advisable to provid : 
for drainage with a small protective wick in each lower angle. 

The flap should be inspected frequently, as the evacuation of 
collection of serum, the combating of a slight infection, or the loosenin ! 
of tight stitches may change into a success what might otherwis | 
prove a failure. 

Occasionally it may be necessary within the first 48 hours to shil 
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ye flap back to its original position, when for one reason or another 
s death seems imminent. 

Skin flaps may be turned into the mouth to take the place of de- 
‘royed mucous membrane. Flaps may also be inserted by tunneling 
nder normal tissue. This may be done with the ordinary peduncu- 
ited skin flaps or with island flaps. 

Double pedicled ‘‘gauntlet”’ flaps raised from the chest, abdominal 
all, back, or thigh, are often used for the repair of lesions involving 
ie hand or fingers. ‘The flap is raised, the part is slipped beneath it 
ndis immobilized. After the blood supply has been assured the 
edicles are cut, either both at one time, or separately, and the edges 
-{ the flap are sutured into position. 

The transplantation of flaps whose pedicle consists practically of 
nly the temporal artery and veins, was reported by Monks in 1898. 
Ie constructed a new lower-lid by using a crescentic-shaped flap of 
he skin of the forehead, into which ran the anterior temporal artery. 
Ie then dissected out the artery and accompanying veins and, after 
unneling, passed the flap through and sutured it in position, thus 
zaving the vessel under the skin. Horsley, in 1915, suggested a some- 
vhat similar procedure for repairing a cheek defect, not being aware of 
Monks’ report. He did not use the tunnel method, but implanted his 
ressels in an incision which was closed over them. ‘The principle was 
he same, although the size of the flap and the technic were different. 

If by chance the nerve which supplies the portion of the skin which 
s used as a flap should pass through the pedicle, the sensation remains 
n the flap until the pedicle is cut, but afterward for the time being 
he sensation is cut off. After five or six weeks sensation begins to 
‘eturn because the nerve supply comes in from the periphery, as in 
vhole-thickness skin grafts. The flap regains tactile sensibility first, 
‘hen pain, and finally temperature sense. If the flap is large, the cen- 
‘ral portion may not regain its sensation for a considerable time. 

In my last two rhinoplastic operations by the Indian method, the 
yedicle contained the left angular artery, and evidently an undisturbed 
aerve supply, for when the stitches were removed along the ale and 
columna, both patients complained of pain high up on the forehead. 
This sensation was frequently tested and continued for several weeks, 
until the pedicle was cut, after which all sensation was temporarily 
eliminated. 


Grafts of all types may become pigmented, but pigmentation 
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seldom occurs in pedunculated flaps, and for this reason they are to be 
preferred on the face and other exposed positions. 

In addition to the use of the ordinary skin and subcutaneous fat 
flap, pedunculated flaps of other tissues may be used in reconstructive 
surgery. 

Mucous Membrane.—Pedunculated flaps of mucous membrane, 
when available, may be used with satisfaction for filling in lip and cheek 
defects. 

Fat.—Pedunculated flaps of fat are often used to fill defects in bone 
to raise depressed scars, to surround tendons and nerves, and to prevent 
adhesions. It is also used in joints, but the combined fat and fasciz 
flap is superior in arthroplastic operations. 

Muscle.—Pedunculated flaps of muscle are used to fill defects ir 
bone, as after mastoid operations, and to fill out depressions, for ex 
ample, those caused by the destruction of the malar bone in wa 
wounds. 

Fascia.—Pedunculated flaps of fascia are often used with success ti: 
reinforce weakened tissue, for instance, in hernia operations. 

A review of the literature shows that during the last hundred year 
practically every portion of the surface of the body has been repaire:| 
by means of pedunculated flaps for the relief of defects, either con 
genital or acquired. 

The use of the pedunculated flap of skin with the required amoun 
of fat is one of the most dependable methods at our command for th 
repair of tissue defects. It is especially useful in repairing defect 
opening into the mouth, nose, bladder or vagina. No other surgic: 
procedure is so effective in bringing about permanent elastic healing i 
areas exposed to constant trauma, as around joints, on the soles of th 
feet, and elsewhere. j 

A pedunculated flap with good circulation will live and succeed ig 
positions in which free transplants are contraindicated. The negle« 
of this valuable surgical measure is quite general among surgeons, bi4 
its many advantages should assure its constant employment in suitab } 
cases. 

By the use of pedunculated flaps not only may function be restore: 1 
but also cosmetic results be obtained in many cases otherwise beyor 
the help of surgical procedures. 
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CHAPTERS VIL 
THE TREATMENT OF WOUNDS 
GENERAL CONSIDERATIONS 


It may be thought by some that a consideration of the treatment 
of wounds is out of place in a work on plastic surgery. Nevertheles: 
if we bear in mind the fact that it is often of vital importance to the 
ultimate result, that either healing take place before a plastic operatior 
can be safely done, or that a granulating wound must be brought intc 
a healthy condition before skin grafting can be carried out, the necessit} 
for a full understanding of the subject on the part of the plastic surgeor 
will be readily appreciated. 

The treatment of wounds is an unending source of interest, and on 
of the most fascinating subjects for study in the entire field of surgery 
In the following pages I shall not attempt to cover the multitudi 
nous methods that have been advocated, but shall consider only thos: 
which I have used and which seem to be of interest at this time 

The treatment of wounds is not a simple matter, although unti 
the beginning of this war little attention was paid to wound treatmen 
by the ordinary operating surgeon, unless he was especially intereste 
in some special phase of the process. Dressings were, as a routine 
left to the care of the student dresser, or to the interne, even in the mos: 
extensive cases. But the vast numbers of wounded in this great wa 
have again stimulated interest on the subject, and it is now conceded tha 
in the majority of surface wounds the good results obtained are depend’ 
ent largely on the skill with which they are handled. 

The main object in the treatment of all wounds, whatever th: 
method used, is to put them in the most favorable condition for healing | 

Each individual granulating surface wound should be studie. 
separately inasmuch as no single routine method of treatment has ye | 
been found which is equally efficient in every case. Granulatin 
wounds should be dressed frequently, and the best results are obtaine ° 
when the treatment is varied. 

I shall not consider the histological changes which take place iJ 
the healing of wounds, as these changes are familiar toevery one. Th i 
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ficiency and skill of a surgeon may be judged quite accurately by 
bserving him as he does a difficult dressing. 

It must be impressed on every student and interne, and be remem- 
ered by the more experienced surgeon that all dressings should be 
one with exactly the same consideration for the comfort of the patient, 
nd the safety of the tissues, as the dresser would desire if he himselt 
rere the patient. 

It is quite difficult to determine the true value of the various 
1ethods of wound treatment, both on fresh wounds and on chronic 
Icers. One surgeon may obtain good results in a certain way, whereas 
nother using the same method, may find the results unsatisfactory. 
Chis difference may be due entirely to the careful handling of the grow- 
ig tissues in one case, and to careless treatment in the other, the 
iethod itself actually having little to do with the results obtained. 

The most satisfactory way of making a comparison of different 
aethods of treatment is to have the same surgeon treat different 
vounds on the same patient by different methods. This, however, 
3 not always possible to do. But whatever the method of treatment 
sed, it is an established fact that better results are always obtained 
'y surgeons as they become more experienced in the actual handling 
f wounds. 

The general condition, the surroundings, and even the mental 
ttitude of the patient must be taken into consideration, as these are 
mportant factors where methods are to be compared. The location 
nd the vascularity of the part, the degree of trauma of the soft parts 
nd the extent and kind of infection, must also be considered. 

Often the tissues around the wounds are more or less infiltrated with 
car, and this is a most important factor, as it makes the problem of 
vound healing and operative procedure, much more difficult. 


Recent Wounds 


It is imperative to inject a prophylactic dose of 500 units of tetanus 
intitoxin as soon as possible after the wound is received, and a similar 
lose after ten days, unless the wound is very slight. 

In time of peace the plastic surgeon is seldom called upon to treat 
“ecent wounds. In time of war, however, such wounds of the face are 
|requently referred to him, and these may be divided into two general 
groups. 


Group 1.—Cases in which there is injury to the soft parts alone. 
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This group may be subdivided in (a) those in which the tissues are cu: 
or lacerated, but where there is a possibility of replacing and suturin; 
them, in more or less normal position. (0) those in which there ha: 
been extensive destruction of the soft parts with no possibility of im 
mediate closure. 

GROUP 2.—Cases in which there is injury or destruction of the bone 
The bone injury may be associated with conditions belonging to eithe 
of the subdivisions spoken of in group 1. 

Group 1, a.—IWhen the soft parts may be approximated, it is impor 
tant to suture the tissues as soon as possible after disinfection wit) 
ether (preferably) or iodin, and if necessary excision of devitalize 
tissues. 

Valadier and Whale say that ‘‘ however dirty the wound, it should b 
closed within a few days, and long before it is thoroughly clean.” Per 
fect asepsis is unattainable, inasmuch as most of these wounds ope 
into the mouth. 

It is best to suture these wounds in layers; the mucous membrani 
separately, if possible, with catgut, then with buried sutures of catgu: 
for the muscle and fascia layer, and with silkworm-gut or horsehair fc’ 
the skin. The deep sutures may occasionally enter the mouth 
necessary, and may even be tied there. All of these sutures shoul 
be inserted at a considerable distance from the wound margin. To reir 
force these layers wide tension sutures of silkworm gut may be use 
tied over lead plates or vulcanite buttons. 

When laceration is present, it is unwise to attempt to bring tk, 
parts into perfect approximation, because the tension on the suture! 
may hasten a break down. Infection often occurs in these wounc | 
and may cause the superficial sutures to break down within a few day i 
but usually they hold until the deeper layers have granulated. 

Group 1, b.—When there is extensive destruction of the soft pari 
often but little can be gained by drawing the edges toward each oth:! 
with sutures, nevertheless, properly placed tension sutures may a : 
in preventing contracture. Every particle of tissue not obviously dez : 
should be preserved, more especially if it be mucous membrane. Whe 3 
the destruction of the upper or lower lip or cheeks has been sufficiei t 
to prevent approximation the mucous membrane should be sutured 
the skin, and the plastic operations for permanent closure be deferr« 
until later. : 

The object of these procedures is to aid in the prompt healing 
the wound, and to prevent unnecessary contracture. Those par. 
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which are difficult to reconstruct (such as the columna and ala of the 
iose) should be most carefully preserved. 

Before anything further can be accomplished with safety, it is neces- 
sary to overcome infection, and allow healing to take place. Then, by 
che selected plastic, or series of plastic operations, the defect may be 
‘losed with flaps of living tissue either from adjacent or from distant 
yarts, as seems most advisable. 
~ Group 2—When there has been fracture or destruction of the bone, 
5ut when closure of the soft parts is still possible, the ideal method of treat- 
ment is the application of a temporary prosthesis, in order to immobilize 
the bone fragments, after which the soft parts should be sutured over it 
as described for Group 1. A permanent supporting structure may 
then be made, or, after the wound is in condition, bone or cartilage may 
be transplanted to fill the defect. ; 

" In cases in which destruction of the soft parts is so extensive as to 
prevent closure, and there is bone destruction also, it is advisable to 
insert the proper dental appliance at once, to keep the remaining bone 
fragments in position, and to prevent unnecessary shrinkage of the soft 
parts. After this the treatment is that of Group 1. After healing of 
the soft parts has taken place, a plastic operation to close the defect 
should be done, with the prosthetic appliance in position. Subse- 
quently a bone or cartilage graft may be inserted in the bone defects, 
unless it appears wiser to depend on the permanent artificial support. 
Earlier in the war, when this was not done, it was found that the splints 
could not be applied later, on account of contraction of the soft parts. 
In many of these cases the soft parts had to be reopened before the 
necessary apparatus could be applied, but even then the obliteration 
of the buccal sulcus and contraction of scar tissue limited the function 
of the jaws permanently. 

Wounds of the face cannot be treated by complete excision as readily 
as those in other portions of the body. Nevertheless, all tissue that is 
without vitality should be excised. All foreign bodies and unattached 
splinters of bone should be removed. Hemorrhage should be checked. 
Every particle of bone, however small, which is still attached to its perio- 
steum should be conserved, and as much of the mucous membrane as 
possible. All teeth should be preserved for supporting purposes. 

Wounds leading into the mouth or nose are especially difficult to 
keep clean, and in these cases free drainage should be provided through 
the floor of the mouth, in the mid-submaxillary region, if openings in 
dependent portions are lacking. 
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Frequent irrigations with Dakin’s solution, weak peroxide, norma’ 
salt or boric solutions, Wright’s solution, or permanganate of potash 
are important. Mouth washes should be used, and every effort shoul¢ 
be made to overcome infection and promote healing. Dichloramine-7 
applied on swabs, or as a spray, is often useful. 

Much has been done to overcome infection, and to promote primary 
healing in war wounds, but probably nothing has as yet given thc 
rapid results, in selected cases, that have followed débridement or exci 
sion of the wounded area, as used by the surgeons at the Front. 

I shall consider this method only in so far as it may apply to plastic 
work. 

A. Depage (one of the earliest and most enthusiastic advocates o 
the method) has covered the ground thoroughly, and the followin 
remarks on débridement are based mainly on his ideas. 

Some surgeons have advised the excision of the wounded area en bloc 
but this is only possible in comparatively short superficial tracts anc 
not in the long deep tortuous wounds so often found. 

Before proceeding to a débridement, the surgeon should acquain 
himself, as exactly as possible, with the situation of the tract in it 
relation to the different anatomical structures. The direction of thi: 
incisions should vary with the region implicated and with the natur: | 
of the wound. 

Ina superficial wound the two orifices should be excised, and the bridg | 
of interposed tissue divided, transforming the tract intoafurrow. Afte | 
this the sides or floor of the furrow are completely excised. Should th ; 
wound be deep, every portion of it should be carefully explored, and al! 
foreign bodies and devitalized tissue removed. Muscles should b 
divided transversely, when it is necessary to give proper exposure. 

After débridement the continuity of the muscles should be imme; 
diately reéstablished by means of mattress sutures of catgut, but if anyi 
doubt exists as to the condition of the wound, the muscle suture may b | 
delayed for two or three days. Nerves and vessels should be preserve : 
when muscles are divided transversely. 

The Suturing of Wounds.—The suturing of the wound may bi 
done immediately after débridement—the primary suture. 

It may be done during the first five or six days—the delayed primar | 
suture. For this as in the primary suture, the edges are simply brough | { 
together. 

The suturing may be performed after chemical sterilization of th ¢ ( 
wound by Dakin’s solution—the secondary suture. 
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The time for making the delayed or retarded primary suture is deter- 
mined by bacteriological control. At the first dressing from 12 to 24 
hours after the débridement, a smear and culture are taken. At the 
second dressing, from 36 to 48 hours after the débridement, the process 
is repeated. If the first culture does not show any streptococci, and 
the bacterial count in the last smear does not exceed 1 for every 2 
fields, the wound is sutured. 

THE RETARDED PRIMARY SUTURE should not be employed after 
the second dressing, if the bacterial count shows an increase, even if no 
streptococci have been demonstrated in the culture. The use of the 
retarded primary suture rarely brings about failure with serious compli- 
cations, but it involves the inconvenience of two operations. 

THE SECONDARY SUTURE is reserved for wounds which cannot be 
sutured during the first few days, owing to a too widely injured area or 
to a threatened infection. It is a safe, but slow method, and never gives 
as good a functional result as the primary or the delayed primary 
sutures. It should be practised regularly when the bacterial control 
remains below 1 for every 4 fields, and after two successive cultures 
have showed no streptococci. 


Dressings for Sutured Wounds 


In many instances a carefully sutured wound may be exposed to the 
air either without dressings, after being painted with tincture of iodin, 
or after being dusted with calomel, subiodid of bismuth or some other 
powder. 

Silver foil, first suggested by Halsted, has never been improved upon 
as a dressing for clean sutured wounds. It hasa slight antiseptic action. 
In wounds around the mouth and nose the application over the suture 
line of compound tincture of benzoin, which has been evaporated 
to a thin syrupy consistence (suggestion by E. H. Ochsner) has 
proved very satisfactory, and by its use many infections may be 
avoided. Gauze wet with normal salt solution, or with a watery solu- 
tion of iodin (1-500) may be used next to the wound, and allowed to 
dry out. 

When wet dressings are indicated (as in the transplantation of flaps, 
or where infection is feared), in my own experience gauze wet with a 
saturated boric-acid solution or normal salt solution, and kept wet for 
varying periods, has proved satisfactory. 
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Granulating Wounds 


In time of peace wounds which are referred to the plastic surgeon are, 
as a rule, of two kinds: (1) Extensive wounds due to burns or trauma, 
involving the destruction of the entire thickness of the skin and often 
some of the underlying soft parts, whose size or position necessitates 
skin grafting or plastic operation, in order to ensure a rapid stable 
healing. 

(2) Intractable wounds or ulcers, which have resisted all the usual 
methods of treatment. 

Many of the wounds in Group 1 are due to burns, and for the sake of 
clarity I shall classify burns as follows: 


Fic. 114.—Second degree burn of the forearm. Duration 3 days.—The extent of the 
large blister which has been opened in several places under aseptic precautions is shown by 
the white area. No infection occurred and the blistered skin was not removed. A portior 
of it adhered to the wound much like a thin graft, and a portion dried and was temoved 


First DEGREE BuRNS, where the skin is reddened. 

SECOND DEGREE Burns, where the skin is blistered. 

THIRD DEGREE BuRNS, where there is destruction of thé entire 
thickness of the skin, or of the skin and deeper tissues. 

SHELL Gas, “‘Mustarp Gas” Burns (DICHLORETHYLSULPHIDE) .— 
Burns caused by this gas were practically unknown before the introduc. 
tion of this barbarous method of warfare by the Germans. They may 
occur during its manufacture, but much more commonly in gas attacks 
The majority of these burns are superficial, but occasionally there i: 
destruction of the skin and the underlying tissues to various depths 
producing a tendency to great sluggishness and successive layers 0: 
sloughing. 
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The insidiousness of the gas and the difficulty in handling the 
yurns without causing further damage to both attendant and patient 
rom the contents of the blisters makes the early care quite trying. 

It is hoped that this type of burn will hereafter be practically elimi- 
vated, and that the manufacture and use of “‘mustard gas” will now 
sease for ever. 

Recent burns seldom come under the care of the plastic surgeon. 
[hese cases are usually referred to him when they have become granu- 
ating wounds, therefore I shall consider burns only from that standpoint. 


Fic. 115.—A crush burn of the palm of the hand and fingers. Duration three weeks. 
The deep destruction of tissue would eliminate the successful use of a thin graft in this 
case, except as a preliminary measure. The only chance of restoring function is to cover 
the palm and fingers with pedunculated flaps of skin and fat. 


The Care of the Skin Surrounding a Wound 


The care of the skin surrounding a wound is important, as its healthy 
condition means much in the healing process. If the skin is infected, or 
irritated, it is difficult to put the wound in a healthy condition, and in 
addition the dressings are seldom comfortable. 

Irritation may be caused by wound secretions, by the drugs applied, 
or by the constant use of adhesive plaster in the same places. Ether, 
benzine, or gasoline are probably the best solutions for cleansing the skin 
immediately PaO LG 2 wound, as they remove secretions and 
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oily substances and do not irritate. The skin surrounding the entir 
part should be sponged with alcohol and gently massaged, if possible 
every day. 

In ulcers, or in fact in any wound, in which the secretions or typ 
of dressings are liable to cause irritation, I anoint the skin for sever: 
inches around the wound with some bland ointment, preferably zin 
oxid in benzoinated lard (U.S.P.). Lanolin and liquid paraffin ma 
be successfully used for the same purpose. 

The use of a mixture called “‘Steroline,”’ a sherry-colored fluid, wit 
a pleasant odor, having the formula, Balsam of Peru 4.c.c.; castor 0. 
and Venetian turpentine of each 2.c.c.; alcohol (g5 per cent) 100.c¢.c 
was first reported by R. Frank. It is intended to be used as an eme 
gency method of cleaning the patient or the hands of the surgeon. ! 
leaves a very thin, shiny, dry coating on the skin, which sheds wate 
I have used Steroline in the out-patient department for several year 
both to protect the skin around wounds, and to protect my hands, an, 
have found that it is non-irritating and leaves the skin soft. I hav: 
not felt justified in using it in hospital practice instead of rubber glove | 
and the standard methods of cleaning the skin. Steroline is also at 
excellent dressing for first-degree burns, it relieves the pain and reduc! 
inflammation. 


The Avoidance of Pain During Dressing 


Pain during dressings is, of course, unavoidable in some instance : 
but with the various means at our command much can be done to redu:? 
ittoaminimum.. Every care should be taken to avoid dressings whit 
stick closely to the granulations, as their removal necessarily caus | 
pain and, furthermore, does great damage to the granulation tissu | 
and also to the epithelium growing in from the edges. 

It is a good rule never to put loose-meshed dressing gauze immec 1 
ately in contact with a surface wound, unless it is either smeared wi . 
some ointment, soaked in oil, liquid paraffin, or in melted vintments, : 
is kept constantly wet. Very active wound secretion will also preve 
sticking. It is obvious, also, that raw cotton should not be placed « 
an unhealed surface. 

Should the granulations grow into the mesh of the gauze, or tl 
dressing become adherent, it is advisable to apply a liberal amount 
sterile vaselin over the gauze next to the wound, and finish the dressi! 
24 hours later. During this time the vaselin will soak into the gau 
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over the wound, and it will be found that the dressing may then be 
removed without pain or bleeding. The same purpose may be accom- 
plished more rapidly by saturating the gauze with sterile oil (cotton- 
seed or olive oil) or with liquid paraffin, and then by lifting up the edges 
and dropping in more oil the gauze can be removed without difficulty. 

Peroxid of hydrogen is also useful for loosening gauze, but my 
preference is for the oil. 

Anesthesia in Painful Dressings.—I have seen it necessary, in 
certain very painful dressings, to use general anesthesia (usually nitrous 
oxid and oxygen), but this is rarely necessary in civil practice. 

Hirschman says that in some hospitals at the front, in dressing pain- 
ful wounds when anesthesia is required, it is safely produced by the 
following mixture: Ethyl chlorid 5.c.c.; chloroform 1.c.c.; ether 24.c.c. 

He describes its use as follows: A piece of flannel cloth is saturated 
with the entire mixture, and is placed over the patient’s face. This 
is covered with another piece of flannel, and this in turn with oiled silk, 
containing a small opening over the nostrils. The whole is tied around 
the patient’s face, with a piece of tape or rubber tubing. The anes- 
thesia produced will last for 10 minutes and the dressing can be started 
on the second breath. This anesthesia is apparently devoid of danger 
of any sort, and is welcomed by the patient. Dineen describes a similar 
method with the following mixture: chloroform 2.c.c.; ether 18.c.c.; 
ethyl chloride ro. c.c. 


Method of Sponging a Granulating Wound 


After the dressing is off, the wound should never be rubbed with 
pledgets of gauze or sponges, as pain is caused and much damage may 
be done to both the granulation tissue and to the growing epithelium. 
The pledgets should be pressed down gently on the surface, and it will 
be found that the secretions can be removed as thoroughly by this 
method as by wiping or rubbing. The surrounding skin may be rubbed 
vigorously, but it is needless to say that no sponge or pledget with which 
the skin has been rubbed should be applied to the wound. 


The Protection of Granulations 


Paraffin Mesh.—Various methods have been devised to prevent 
dressings from sticking to granulating wounds. Linen, chiffon silk, 
paper soaked in oil or spread with ointments, were first used. Later 
oiled silk was devised by Lister, and subsequently a thin gutta-percha 


I40 PLASTIC SURGERY 


“protective”? was devised by Dr. W. S. Halsted, the latter now being 
the standard for surgical use. Waxed or paraffin paper (either plain 
or perforated) has been used for many years for the same purpose, but 
is unsatisfactory, as it tears so easily. The fabrics or protective, if 
used next to the wound, should be perforated, or V-shaped slits be cut, 
to allow the escape of secretions. All these methods are efficient. 

It has been found that the use of some meshed material (such as 
mosquito-netting, or material with larger openings), which is impreg- 
nated with paraffin or gutta-percha, will prevent sticking. For ordinary 
purposes I prefer the mesh with openings 1. cm. (2 inch) in diameter, _ 
impregnated with rubber as previously described. This mesh can, 
also be impregnated with paraffin. 

A number of methods of preparing mosquito-netting by impreg- 
nating it with paraffin have been described. The following method is: 
simple and satisfactory. ; : 

Cut the mesh into the desired sizes. Melt the paraffin (Carrel’s4 
mixture, Ambrine, Stanolind wax, or any of the new mixtures) over 4 
a water bath. Saturate the mesh with the melted paraffin, remove the 
mesh from the paraffin, and wrap each piece (or as many as may be. 
desired) in waxed paper, and then in a double muslin cover. Sterilize 
with the other dressings. The sterilization will remove the films oi 
paraffin from the openings in the mesh, and will leave sufficient in the‘ 
mesh itself to prevent sticking. 

The paraffin mesh is most useful on any granulating surface, ae 
will prevent injury to the granulations and to the growing epunaia| 
edges, when the dressings are changed. 

For impregnating the mesh Dodd used a mixture of pure etity 
and petrolatum, each 2 parts, with 1 part of stearin. H. E. Fishe ¢ 
prepared a non-adherent gauze by saturating it with a mixture of paraf | 
fin, 8 parts, petrolatum or lanolin 2 parts. I have used for years gauz._ 
saturated with liquid petrolatum either plain or with iodin, 1-300 (iodin 
1.gm.; liquid petrolatum 300.c.c.) as a non-adherent dressing, and als: 
gauze saturated with sterile castor oil, for the same purpose, and fin 
them very useful. 

1 On April 11, 1912, Dr. Halsted in his clinic said, that in the early eighties (’80 or 83. 
when searching for some thin, reasonable priced, oiled cotton material to take the place.c 1 
Lister’s green oiled silk for dressing wounds, he came across a thick gutta-percha tissuc 
used at that time as rubber sheeting is now used, and was told by the manufacturers tha 


he could have this made as thin as desired. He experimented with many different thicl - 
nesses until finally the desired degree was obtained, and from this came the protective « 


the present day. 
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I have also used perforated sheets of thin celluloid, which has the 
advantage of being transparent, and can be obtained in any size desired. 
E. O. N. Kaire calls attention to the use of sheet mica as a protective 
non-adherent, non-irritating dressing, which is transparent, and can 
be sterilized by dry heat, but only comparatively small sheets can be 
obtained. 


Exuberant Granulations 


Exuberant granulation tissue is sometimes difficult to deal with, 
especially if the patient is in bad condition and the wound is painful. 
The best procedure, and one which causes surprisingly little pain, is 
to trim the granulations off to the level of the skin with curved scissors. 
The raw surface should then be washed with normal salt solution and 
dressed as desired. 

The granulations after being dried may be cauterized with silver 
nitrate stick, or with the saturated solution. Compresses of iodoform 
gauze wet with glycerin are useful in reducing granulations. Exposure 
to the sun or electric light, is an efficient method. Granulations,may 
also be reduced by the use of Dakin’s solution, or of Dichloramine-T. 
When Dakin’s solution is used granulations never become exuberant. 


The Chlorin Antiseptics 


In order to prepare a wound for secondary suture, or to put it in 
condition for skin grafting, or to bring about the maximal speed in 
unaided cicatrization, some method must be used which will disinfect 
the wound and bring down the bacterial count.! 

The rehabilitation of the chlorin germicides by Dakin, and the 
evolution of the elaborate technic necessary for the use of the hypochlo- 
rite solution by Carrel, has done much to solve this problem. 

Early in the war opinions as to the possibility of chemical sterili- 
zation of an infected wound were divided. Sir Almroth Wright held 

* My attention was first called to the value of Labarraque’s solution (Liquor sodz 
chlorinata) many years ago by Col. Wm. B. Davis, M.C., U.S. Army. I have often used 
it since in the treatment of sluggish and infected ulcers in strengths of 1-8 or 1-10 in water, 
for saturating compresses which should be changed every two hours. My results have 
been excellent. It is necessary to protect the surrounding skin from irritation with vase- 
lin or zinc ointment. Labarraque’s solution (the original chlorin antiseptic) was studied 
by Dakin and Lorraine Smith, who found that the irritation of the skin was due to the 
alkalinity of the solution. They were able to neutralize this by the addition of certain 


salts and thus to reduce the irritating effect of the solution. It was from this that Dakin 
developed the solution which now bears his name and is in such common use. 
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that this method was impracticable without injury to the tissues, 
and thought that the best results in treating infected wounds could 
be obtained from the use of hypertonic salt solutions of varying 
strength.! 

Dakin’s Solution.—It has been proved beyond question that chem- 
ical sterilization of infected wounds is practicable, and Henry D. Dakin 
found that a solution of hypochlorite of soda (0.48 per cent), which has 
been neutralized with boric acid and which remained nearly neutral 
under all conditions, would destroy bacteria and neutralize the toxins 
without harming the tissues.? 

In order to maintain the needful strength of the solution, which 
lessens rapidly with the dilution by the wound secretions and by the 
combination of the hypochlorite with the proteins, it is necessary to 
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Fic. Rei eo of Carrel’s tube for the instillation of Dakin’s solution on a 
horizontal wound. (Carrell and Dehelly.)—1. The wrong method of placing the instilla- 
tion tube. The tube is on the surface of the compress. 2. The right method of placing 
the tube. The tube is in contact with the wound and covered with the compress. 
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keep it constantly renewed. This is best accomplished by intermittent 
instillation. 

It has been found that the most practical method of application 
is to allow smal! rubber tubes from 30. to 40.cm. (12 to 16 Ee long, 
perforated with minute holes from 0.05 to 0.1 cm. (about 1é9 to 145 
inch) to lie on the tissues. The disposal of these tubes varies with the 
shape and size of the wound, but they should be so placed that the 
solution will be brought in contact with every part of the surface. 
Tubes having the perforated portions covered with turkish toweling 
are best adapted for surface wounds without much discharge. The 
instillation may be made by means of a syringe, or of a reservoir with a 
pinch-cock, the latter being the instrument of choice (Figs. 116-118). 

As soon as the tubes are in position and are secured by strips of 


1Wricut’s SoLuTION.—Sodium chlorid 4 or 5 per cent and sodium citrate 1 per cent, 
in water. 

2 For a full consideration of the elaborate technic developed by Carrel in using Dakin’s 
solution, and the preparation of this solution, the reader is referred to Child’s translation 
of Carrel and Dehelly’s ‘“‘The Treatment of Infected Wounds,” and Dakin and Dunham’s 
“Handbook of Antiseptics.” 
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erile adhesive plaster, the surrounding skin and dependent portions 
ely to become wet are protected from erosion or irritation by squares 
: gauze (8.or ro.cm. (3}6 or 4 inches) which have been sterilized in 
aselin or in a mixture of zinc oxid 100 parts, vaselin 400 parts, and 
arawax, 5 parts (Rockefeller War Demonstration Hospital). Com- 
resses soaked in Dakin’s solution are then applied over the tubes, 


BiG ery. Fic. 118. 

Fic. 117.—Arrangement of Carrel's tubes for the instillation of Dakin’s solution on a 
vound with surface inclined. (Carrel and Dehelly.)\—x. Tubes placed the wrong way along 
he lower border of the wound. 2. Tubes placed the right way along the upper border of 
he wound. 

Fic. 118.—Method of instilling Dakin'’s solution with a circular tube on a surface 
vound.—(Carrel and Dehelly.) 


»ver which is laid as an outside protection a cotton pad, the absorbent 
vortion being next to the wound. 

Immobilization is imperative. The dressing should be changed 
very 24 hours. From ro. to 20. cm. (4 to 8 inches) of the unperforated 
dortions of the rubber tubes extend from the dressings, and their ends 
ire connected with the reservoir. The pinch-cock is opened for a few 
seconds every two hours, and from 20. to roo. c.c. of the hypochlor- 
ite solution are allowed to flow over the wound. ‘The height of the 
ceservoir is from 40.to 100.cm. (16 to 40 inches) above the wound, 
depending on the pressure desired. 
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The instillation continues day and night until all bacteria have di: ; 
appeared from smears. As long as a few colonies remain, no alteratio ¢ 
should be made in the quantity or frequency of the instillation. 

This brief outline of the technic will give some idea of Carrel’ : 
method. No surgeon should attempt to use it without very careft j 
study of Carrel’s instructions, or better still, after a course in the metho : 
such as was given in the Rockefeller War Demonstration Hospital t 
the officers of the Medical Corps. 

In general, from 3 to 10 days are needed for the sterilization of 
wound, but when it has already been suppurating before the beginnin 
of the treatment, a much longer time may be required. Bacteric: 
logical examination alone should indicate when the instillations ma} 
be discontinued. 

Wounds, although clinically identical in appearance, may shovs 
marked differences in the bacterial count. Five or six bacteria to : 3 
field can retard the rapidity of cicatrization by nearly one-half, as com - 
pared with the cicatrization of a similar but sterile wound. It is imi: 
possible to tell by the appearance of a wound whether it is sterile: 
hence, a knowledge of the bacteriological conditions is imperative. 

Surgeons who have used Dakin’s solution, while practising the care 4 
ful observation of the Carrel technic, are almost unanimous in sayin;!? 
that devitalized tissue is dissolved, that infection can be controllecJ 
by it more promptly than by other methods, and that the bacteria ! 
count shows immediate and constant diminution. : 

The poor results reported have been probably due to the omis.i 
sion of some important point in the technic, since absolute ad : 
herence to every detail must be insisted on, if the best results are t': 
be expected. 

My own experience with this method has been very satisfactory : 
in surface wounds, such as are referred to the plastic surgeon, and my? 3 
remarks on the chlorin antiseptics deal with them only from tha i 
standpoint. 

There are certain disadvantages in the use of the hypochlorite o ' 
soda solutions. ‘The solution must be prepared with extreme care, anc | 
preferably should be made fresh each day, although it will keep for : . 
week or more. 

The hypochlorite solution will irritate the skin, if the latter is no . 
carefully protected. Only a 0.48 per cent solution of the pec i 
can be used without causing irritation. 
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Eusol.—Another solution of chlorin for war wounds is the so-called 
3usol (Edinburgh University solution), which may be used on com- 
resses, or by the Carrel technic. 

“A mixture of equal parts of boric acid and dry bleaching powder 

chlorinated lime) is made, and kept in a tightly stoppered bottle. This 
; called Eupad powder. Eusol (which contains the equivalent of 
‘bout 0.27 per cent hypochlorous acid) is made by taking 25 grams of 
Jupad powder to one liter of water. The flask is well shaken and left 
tanding for several hours; the solution is then filtered and is ready for 
ise. It has been used extensively by English surgeons, and excellent 
esults have been obtained. I have found that patients complain of 
‘nore burning and discomfort in the wound itself when Eusol is used, 
shan when Dakin’s solution is instilled. 
P. Duval, after long experimentation, found that Wright’s hyper- 
onic solution cleared up wounds with gangrenous surfaces in from 36 to 
18 hours, which is a quicker result than can be obtained with other 
methods, and this has also been my own experience. After this length 
bf time however, Dakin’s solution, ether, or the sun’s rays, give more 
apid sterilization than a continuation of Wright’s method. 


DICHLORAMINE-T (Toluene-para-sulphondichloramine) 


It was found that Dichloramine-T also was a powerful germicide, 
and that when dissolved in chlorcosane (a chlorinated oil), it could 
oe used in a much stronger concentration than was possible with Dakin’s 
solution. 

Dichloramine-T in this way can be used in from 5 to 20 per cent, 
oreferably 7.5 per cent solution. It is sprayed over the wound with a 
glass atomizer, or may be applied with a (dry) medicine dropper or a 
glass rod. 

No watery or alcoholic solutions should be allowed to come in 
contact with the wound, since these fluids decompose the substance. 
If cleansing is necessary, sterile alboline, benzine or ether may be used. 

In Dichloramine-T we have a chlorin antiseptic which is easy to 
prepare. ‘The technic is simple. The dressings are done once in 24 
hours, and are inexpensive, only a small amount of gauze being used. 
No special apparatus is necessary. There is no irritation to the skin if 
the chemicals are properly prepared, although it is from 10 to 40 times 
stronger than Dakin’s solution. 


The results on surface wounds are good, and it is especially valuable 
10 
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in cases in which the use of the more complicated technic of Carrel 
with Dakin’s solution is impracticable. Its action on necrotic tissue 
is not as marked as the hypochlorite solution, although it has the 
power of dissolving dead tissue. Excellent reports on its efficiency in 
the treatment of war wounds by Sweet and Hodge, and others, and in 
the work of Lee and Furness who used it on infected wounds in civil 
practice, testify to its worth. 

My own experience with Dichloramine-T in the Out-patient { 
Department of the Johns Hopkins Hospital has been quite satisfactory. 
The rapid drying out of the granulations, and the small amount of |{ 
discharge, being especially noticeable. 

In this antiseptic we have a substance which can be used with special 
advantage in the Out-patient Service. It is clean and economical, and 
certainly aids in the disinfection of infected wounds. One is struck by , 
the lack of disagreeable odors when visiting a ward in which any of the 
chlorin antiseptics are being used, and this deodorizing feature alone { 
would make the use of these substances well worth trying. i 

There is a wide field for the use of chlorin germicides. In extensive - 
deep wounds, Carrel’s method of using Dakin’s solution is undoubtedly é 
the best, but in many instances in which it is impossible to carry out . 
this technic, Dichloramine-T may be used with satisfaction. 

Quino-formol.—Pilcher has recently reported the effect on war’ 
wounds of a solution called quino-formol, which is applied by the 
Carrel method. The formula is as follows: Quinin sulphat 1.gram; 
hydrochloric acid 0.50 c.c., glacial acetic acid (99 per cent) 5.00 c.c., 
sodium chlorid 17.50 grams, formol (40 per cent) 1.00 c.c., thymol 
0.25 grams, alcohol (go per cent) 15.00 c.c., water q.s. ad x liter. (1) 
Dissolve the quinin in the hydrochloric and acetic acids; (2) dissolve 
the sodium chlorid in the water; (3) dissolve the thymol in the alcohol. 
Add No. 1 and No. 2, then the formol and finally the thymol solution. } 

The hydrochloric acid, as noted in the formula, is used to put 
the quinin in a more perfect solution; the acetic acid for its action with 
the quinin solution, giving a solvent and analgesic effect; the sodium 
chloride for its dehydrating properties; the formol for its bactericidal 
and fixing properties, as is the alcohol, which is used to put the thymol 
into solution. 

Among the many advantages claimed are, that the solution is 
stable, is easily prepared, and can be used in the evacuation hospital. 
The wound is rapidly sterilized and epithelization is stimulated. The 
solution has no proteolytic properties and if there is deposition of 
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ibrin, then Dakin’s solution should be used until the wound is clear 
if detritus. 

I have had no personal experience with this solution, but such 
-xcellent results are reported that it seems well worth a trial. 


Ointments 


The ointments most commonly used on granulating wounds are, 
'yoric acid (ro per cent), balsam of Peru (20 per cent). salicylic acid 
2 to 5 per cent), ammoniated mercury (10 per cent), blue ointment 
33 per cent), iodoform ointment (10 per cent), zinc oxid ointment 
{20 per cent), either in vaselin or in benzoinated lard. I often use a 
thick paste of bismuth subnitrat and castor oil and find it a valuable 
dressing. The ointments should be applied on old linen, or close meshed 
zauze, and should not extend more than 2.5 cm. (1 inch) beyond the 
wound edges. 


Powders 


Powders are used for hastening the drying of surface wounds; for 
dusting over sutured wounds, for preventing maceration in skin folds, 
and protecting the skin from secretions. Unless a wound is very super- 
ficial, I scarcely ever use powder of any sort, as crusts form, and if the 
wound is large it is hard to prevent absorption from the secretions which 
collect beneath the crusts. I have found the use of powder much less 
satisfactory than exposure to the sun or electric light, and in the latter 
case the wound is not clogged to the same extent. 

The most satisfactory use of powder is for the protection of the 
healthy skin, and for this purpose I use the ordinary talcum, or stearat 
of zinc powder, the former to dust over the skin, more for comfort, and 
the latter, which is an oily powder, to protect the skin from secretions 
and from maceration. Calomel powder, or subiodid of bismuth, may 
be used on a sutured wound which is exposed to the air, and I occasion- 
ally use bismuth subnitrat, bismuth subgallat, iodoform, and boric 
powders, either alone on in combination. 


Medicated Gauze 


Gauze impregnated with iodoform, bismuth subnitrat, or balsam 
of Peru, are those commonly used for surface wounds. 
I have had very satisfactory results in clearing up infected surface 
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wounds by the use of gauze saturated with a mixture of camphor 5 
parts, pure carbolic acid 49 parts. 


Wet Dressings 


Many solutions have been used for irrigations, and for wettin 
gauze dressings. Among them, normal salt; Ringer’s; Wright’s; steril 
water; saturated boric; Dakin’s hypochlorite of soda; acetate of alu : 
minum 2 to 5 per cent; benzoic acid 2 per cent; glucose 48 per cent + 
iodin 1-500 (tincture of iodin 15.c.c.; water 485.c.c.); alcohol 25 t 
7° per cent; permanganate of potash 1-5o0o to 1-50; picric acid o. 
to 1 per cent; nitrate of silver 1-100,000; carbolic acid 1-100 to 1—4¢ : 
bichlorid of mercury 1-10,000 to 1-1000; magnesium sulphat, satu- 
rated solution; Delbet’s anhydrous chlorid of magnesium 12.1 parts; 
water 1000 parts, and others. All of these solutions are useful fo4 
different purposes. ; 

On open wounds many of the wet dressings are used to inhibit ths 
growth of bacteria through the antiseptic properties of the solutior' 
Certain wet dressings stimulate the free flow of lymph, and thus 
mechanically wash away the bacteria. With the exception of the suga 
solution, these dressings are usually applied hot, and thus the circula: 
tion is improved and the physiological processes are stimulated. Wher ¢ 
compresses are used on infected wounds, they should be changed ever: i 
2 to 3 hours. 

I frequently use 25 to 70 per cent alcohol dressings, varying th. 
the strength according to conditions, and find it very satisfactor 
in cleaning up a sluggish wound. Permanganate of potash (1-50 
also makes a splendid dressing for deodorizing and stimulating in suc. 4 
cases. . 

Dressings wet with normal salt solution, or sterile water, are oftel 
more effective than those with antiseptic solutions. At one tim 
bichlorid of mercury (1-1000) was the favorite antiseptic solution fo 
wet dressings. Fortunately, the indiscriminate use of this solutio) 
in such strength has been abandoned, as it often caused severe burnin; 
of the surrounding skin, and in addition, although the antiseptic actio) 
was satisfactory, there was little gain made in the process of healing s: 
long as the use of this solution was continued. 

I must take this opportunity of speaking of the danger of puttin; { 
up an extremity in a wet carbolic dressing (even though its strengtl { 
is very weak, 0.5 to 1 per cent), on account of the danger of gangren 
which often follows. 
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The Continuous Tub.—The continuous tub, first used in the treat- 
nent of burns by Passavant in 1857 (A. Rose), is often employed in the 
‘reatment of very extensive infected granulating wounds, whatever 
nay be their cause. The patient, supported on proper slings (usually 
in a portable tub, such as is used for a typhoid bath) is placed in water 
cept at body temperature, or slightly warmer (made faintly alkaline 
vith sodium bicarbonate). Potassium permanganate (6.to 8.grams 
-o the tub), may be used instead of the soda, in badly infected cases. 
[t is not advisable to keep the patient in the tub too long, half an hour 
yeing sufficient for a beginning. Later, the time may be gradually 
ncreased, and the patient may stay in for days without ill effects. 
[f the general condition is not satisfactory, the heart should be care- 
ully watched, as occasionally collapse occurs during an immersion: 
The normal skin should be anointed with lanolin, or some similar sub- 
stance, to prevent maceration, when long-continued tubbing is used. 

The tub is of great value in softening the crusts which often form 
where granulating wounds are treated by the open-air method. After 
i short time in the tub, the crusts may be sponged off without pain or 
bleeding. Adherent dressings may also be removed without difficulty 
after a soaking in a tub. Compresses wet with normal salt or boric 
solution, or with 1 per cent hydrogen peroxid, may also be used for 
Sen crusts. 

Following the proper use of the continuous tub I have seen remark- 
able improvement in the condition of the wound as well as in the general 
‘condition of the patient. In my opinion it is simply a valuable auxi- 
liary to other methods of wound treatment and should be used only in 
selected cases. The principle of the continuous tub may be utilized 
in the treatment of injuries of the extremities, by immersing the ex- 
tremity only. 


Paraffin Wax in the Treatment of Granulating Wounds 


Paraffin wax for the treatment of burns was first used by Berthe 
'de Sandford. In 1910 some of his secret preparation, Ambrine, was 
‘brought to the Johns Hopkins Hopital, and I was able to try it out 
quite thoroughly. The importance of drying the surface on which the 
melted wax was to be placed was not at that time appreciated. I 
used the wax on all sorts of wounds, and although the results obtained 
‘were not startling, they were very encouraging. The supply of material 
‘was soon exhausted, and no more was available. 
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Carrel, in rg11, while studying the healing of wounds, compounded | 
a flexible paraffin mixture.!. This dressing I have used instead of 
ambrine ever since with great satisfaction. 

The use of ambrine on war burns has been asploieds in the ‘Press,’ | 
and has focused the attention of the profession on the value of paraffin 
dressings in treating burns or large granulating surfaces. 

As the formula of ambrine is secret? and its price exorbitant, many 
paraffin wax mixtures have made their appearance on the market | 
or have been reported in the journals, and several of these are very | 
satisfactory. Numerous excellent papers on the use of paraffin oe 


have appeared in the last three years. 

The requirements of a successful mixture are, that it should be 
neutral in reaction, flexible, adhesive, and cheap. i 

Method of Application—The wound should be dried thoroughly { 
with an electric hot-air drier, an electric fan, or even an ordinary fan ; 
will serve the purpose, until there is no moisture on the surface. a 
blebs are present, they should be punctured, but not excised. 4 

The sterilized melted wax should then be sprayed over the entirc { 
surface of the wound, with.a margin on the surrounding skin. Ay 
double-jacketed (special) atomizer, heated by electricity, or hot wate: t 
is used for this purpose. If an atomizer is not available, the meltec | 
mixture may be gently daubed on with a broad, soft camels-hai{ 
brush. ; 

The application is practically without pain, and when the atomizei! 
is used there is no danger of burning, but if the brush is employed, thc 
temperature should not be above 150°F. After the first coat has beer i 
applied over the entire surface, a thin sheet of cotton is placed over the: 
wax coating, and ‘this is also saturated with the paraffin, making th ; 
entire dressing a single mass. Over this is placed cotton and a bandage ; 
The part should be immobilized, and the dressings changed every 22 
hours. The warm, non-adherent, sealed dressing has a remarkabl« . 
effect on the growth of epithelium, which is very rapid. 

The wax mixture may be used plain, or have incorporated in if 
various substances, such as Beta-naphthol, oil of eucalyptus, acriflavin 
scarlet red, etc. I have had good results with the Beta-naphthol, a: . 


“yr 


1 FoRMULA.—Paraffin (52°) 18. grams; paraffin (40°) 6. grams; beeswax 2. grams; casto © 
oil 2.c.c. Mix. Sterilize in the autoclave and apply at body heat. 

2 Ambrine is now said to be composed of gutta-percha 6 to 10 per cent, and paraffiu 
(55°) 90 to 94 per cent. The mixture with the larger percentage of gutta-percha is mor 
flexible. 


~ 
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t seems to aid in controlling infection. Scarlet red (4 to 8 per cent) 
ncorporated in the wax, undoubtedly aids in stimulating epithelial 
zrowth. ‘ 

The method has many advantages. It is simple to apply, and with 
oroper facilities requires little time. The application usually causes 
ao discomfort, and often relieves pain which may previously have 
axisted. The changes of dressing are painless, as the cotton paraffin 
shell can be removed without difficulty, and there is no injury to either 
granulation tissue or growing epithelium. 

In wards where this dressing is used, the odor is at times very 
‘disagreeable. 

Secretions may be removed with irrigations of boric or salt solution 
or mopped off with cotton pledgets. When there is much necrosis or 
where infection is severe, the wound must be put in proper condition 
by the use of the chlorin antiseptics or one of the other methods, 
before the paraffin wax is applied. 

The cicatrix following the healing after the use of the paraffin is 
smooth and flexible and does not seem to have the same tendency to 
contract. I have not been favorably impressed with paraffin as an 
early dressing for small deep, or Ollier-Thiersch, skin grafts, especially 
if they have been placed on a granulating surface. After the grafts 
have become firmly established, the paraffin wax mixtures can be used 
with advantage and rapid epithelial growth will follow, both from the 
grafts and the wound edges. On a whole-thickness graft, however, 
which fills a clean defect, they can be used with satisfaction. I have 
left some of these dressings undisturbed for as long as two wecks. 


The Use of Adhesive Plaster 


Adhesive plaster is one of the most valuable of our surgical dressing 
materials. The kind now almost universally used is the so-called zinc 
oxid plaster, as it is less irritating to the skin than ordinary adhesive 
plaster. This may be obtained either perforated or unperforated. 
Before adhesive plaster is applied the part should be shaved. 

Adhesive plaster is also used as a dressing immediately next to a 
granulating wound, either in one piece, or in overlapping strips. When 
used in this way it provides a closed method and acts very much as do 
the paraffin mixtures, as it does not stick to the wound and holds in 
heat and moisture. 

Often granulations may be flattened by its use, and when space is 
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allowed between the strips, or perforations are made, the adhesive - 
simply a bland non-adherent dressing. If the ends of the plaster a1 
allowed to extend quite a distance beyond the wound margin, or aroun 
the part, we then, in addition, have the advantage of support. I hay 
used scarlet red on zinc oxid adhesive plaster with success. 

The skin of some individuals is irritated by even zinc oxid plaste 
and for this reason in applying the plaster, care must be taken not t 
place it over exactly the same area twice in succession. 

Adhesive plaster with its crinoline facing can be wrapped and ste: 
ilized in the autoclave with the ordinary dressings. Sterile adhesiv 
plaster may also be purchased in packages. 

For ordinary purposes (such as strapping leg ulcers), zinc oxid ac 
hesive plaster can be passed several times through an alcohol flam 
and be rendered practically sterile. Adhesive plaster is of great us 
in relieving tension, by supporting surrounding tissues. 

The plaster should be removed with as little pain as possible. 
find that ordinary gasolin or benzin is most satisfactory for remova 
as it is efficient, cheap, and easy to obtain. The end of the plast 
should be started, and then the gauze pledget, wet with gasolin, shoul 
be applied to its under surface as it is raised and to the skin. It wi 
then be found that by continuing this process, the plaster can be take 
off with little pain. If the gasolin is put on over the fabric of tl 
plaster, this can easily be removed, but the adhesive material will t 
left on the skin, and must be subsequently washed off with gasolin. 

Ether, oil of wintergreen and kerosene oil will also remove adhesiv 
plaster, but each has its disadvantages. Ether is expensive and tl 
odor is objectional to many patients. Oil of wintergreen is expensi\ 
and often unavailable. Kerosene oil leaves the skin greasy and hi 
to be removed before adhesive plaster can again be applied. 


The Open Treatment of Wounds 


- Heliotherapy.—The exposure of infected wounds to sunlight « 
electric light and air has been advocated by many. 

It is advisable that the part be immobilized. In surface wounds tl 
position should be such that secretions may gravitate, and be caugl 
at the most dependent portion (Fig. 119). 

The wound should be directly exposed to the sunlight, if possibl: 
without the interposition of gauze. It is most important that it b 
gradually accustomed to the sun’s rays, otherwise newly forme 
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epithelium or recently healed grafts may be blistered and even de- 
stroyed. The first exposure should be limited to 15 minutes and the 
time be gradually increased to 5 or 6 hours. Acute sunburn should be 
avoided. Wire cages over the wounds and mosquito-netting to prevent 
contamination by flies, are often advantageous. 

Some of the advantages of this method are the relief of pain, 
painless dressings, bactericidal action of sunlight, a copious oozing and 
increase of phagocytosis, the rapid casting off of necrotic tissue by 
healthy granulations, and economy in dressings. 


Fic. 119.—Method of using plaster of Paris as a cage over an extensive burn of the leg 
and lower third of the thigh.—This cage allows exposure to the light and air, and also holds 
the limb extended in those cases where contracture is feared. Wire netting around the 
ribs of the cage may be used with advantage. 


All sorts of wounds have been treated by this method with success. 
It is said that the luminous rather than the chemical rays are the most 
active in their effect on wounds. Whether it is the heat or dryness and 
consequent bactericidal action, or both, or whether it is the lack of 
injury to growing tissues which necessarily must take place in the 
course of ordinary wound dressings, it is hard to say. 

My own experience with sunlight has been favorable in certain 
wounds, but I have seen, at times, extensive burns treated by this 
method in which the granulations became covered with a thick crust, 
beneath which pus was confined, and thus the entire benefit of the treat- 
ment was lost. 

It is of great importance that the surface of these wounds be kept 
clean, if this method is to be used successfully. In extensive wounds 
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with accumulation of secretion, it may be necessary to put the patien 
in a tub for a short time each day to soften the crusts, before exposin 
the wound to the sun. 

Many times sunlight is not available, and in such cases excellen 
results may be obtained by the exposure of the wound to electric light 
This may be done with little trouble, by suspending one or more electri 
bulbs on a frame which holds the bedclothes from the part. Th 
exposure may then be made as desired, sometimes for many. hours a 
a time. The temperature should not be less than 90° or more tha 
too°F. A black cloth may be placed over the rack if the continuot 
light is irksome to the patient’s eyes. I have found the use of electri. 
light to be especially satisfactory in drying out edematous granulation: 
and there is little doubt but that it produces a stimulation of epitheli:: 
growth, both from the wound edges, and from any grafts which may kL: 
present. Sometimes, when the extreme drying is disagreeable, a spra : 
of sterile liquid albolene is soothing. 

Hot Air in the Treatment of Granulating Wounds.—I have hai 
considerable success in the stimulation of healing in sluggish ulcers fror1 
the use of baking in an electrically heated hot-air apparatus, in which ths 
temperature could be regulated. The exposures were begun with 13 
minutes at a temperature of 150°F., and gradually increased in tim 
to an hour, with temperatures up to 200° or 250°F. The baking pro: ° 
ess should be continued every day, some bland dressing being applie: 
during the intervals. 

In wounds that resist exposure to various forms of hot air and othe~ 
methods of stimulation, hot-air douches given every day will often acce } 
erate healing. The beneficial action is probably due to the stimulatin , 
effect of the impact of the air against the wound, the hyperemia inducec | 
and also to the drying of the wound by the air douche. ‘The bacterii1 
count is rapidly diminished, there is relief of pain, the granulatior { 
become firm, the secretions become scanty, and the epithelium is stimt i 
lated. The healing-is rapid and the scar is smooth and flexible. 

Many kinds of apparatus have been used for this purpose, from # 
simple hand pump to the complicated apparatus devised by Kiittnet 
I have had very good results with a simple Foen apparatus, in which tI é 
air is forced by an electrically driven fan over a heated coil. Wit ) 
this apparatus the air may be either hot or cold, as seems desirable, bt i 
I have usually found the hot douche preferable. Exposure to the cw 4 
rent of air induced by an ordinary electric fan is also useful. by 
The douche should be used each day, beginning with 10 minute x 
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ind gradually increasing the time to 45 minutes; the intensity of the 
seat should be regulated by the feelings of the patient. 


Balsam of Peru 


Balsam of Peru is most useful as a surgical dressing. It can be 
poured into fresh wounds, and will differentiate within 24 hours the 
tissues which will survive. The devitalized tissues will be mummified, 
and can then be excised. It has been said that balsam of Peru, if used 
in considerable quantities will have a depressing effect on the function 
of the kidneys, but after years of experience with it I have not seen this 
huntoward result. 

Balsam of Peru is one of the best drugs to stimulate granulation 
tissue. It has a slight antiseptic action, is an excellent deodorizer, and 
‘will soon clear up gangrenous and necrotic surfaces. It is used either 
undiluted on gauze, or mixed with castor oil, 1 to 3, or 1 to 4. It is 
also used as an ointment, 10 to 20 per cent in petrolatum. 


The Embalmment Treatment of Septic Wounds (Menciére) 


Menciére recommends the following treatment for septic wounds: 
Wash the wound successively with solutions of bichlorid of mercury 
I-1000; carbolic acid 1-40; hydrogen peroxid 1-3. Then dress 
with gauze saturated with an ‘‘embalming”’ mixture of iodoform, guai- 
acol and eucalyptol each 10 parts; balsam of Peru 30 parts; ether 100 
parts. The wound should be washed for the first three or four days 
with the three antiseptics, which are used because each one is par- 
ticularly adapted to a peculiar microbial variety. The usual dressing 
is then applied. After this only peroxid of hydrogen (1-3 or 1-4) 
should be used for irrigations on account of the destructive action of 
bichlorid and carbolic acid on the cells. 

The wounds may also be irrigated with the embalming mixture 
which contains 1000 parts of ether, instead of 100 parts. This method 
is an excellent one, and I have used it with great success in cleaning 
and stimulating granulating wounds. 


The Use of Ether in the Treatment of Wounds 


I have used ether for several years for washing granulating surfaces 
and have found it very satisfactory as a cleanser. Patients complain 
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of the coldness due to the evaporation, but the application causes n: 
pain either when it is poured on, or when the wound is mopped with it 
I have found that gauze saturated with a mixture of equal parts o 
ether and castor oil, and covered with rubber protective (which is mad 
adherent to the skin with a few drops of chloroform) causes diminutio. 
of pain and also is effective in reducing exuberant granulations c 
in cleansing infected wounds. These dressings can be removed withou 
pain, and should be changed at least once in 24 hours, preferably ever 
12 hours, as the ether soon evaporates. If desired, camphor or balsar 
of Peru may be added to the mixture (camphor 1.gram to 100.¢.c 
balsam of Peru 2.c.c. to 100.C.Cc.). 

Ether is often used in cleansing war wounds and fresh industriz 
wounds, so that many of these may be successfully closed immediatel 
after being scrubbed with it. 

Ether destroys the red corpuscles in the wound and also dissolve 
the fats and certain alkaloids. It is said that in this way the phagocyte 
are left unhampered, and that autosterilization of the wound occur: 

Delbet and Richard have used ether as a dressing by applying } 
several times a day through tubes which penetrate the dressing. The 
use from 10.to 40.c.c. at each time, and regard the procedure as 
supplement to dry aseptic technic. 

I have found the following to be a satisfactory method of carryin 
this out: A flat gauze dressing of the desired thickness is appliec 
and over this a considerably larger piece of rubber dam, through whic 
one or two Carrel tubes are inserted, an effort being made to make tk 
junctions air tight. The tubes are arranged so that they lie lengthway 
on the gauze below. The edges of the rubber dam are then secured t 
the skin with adhesive plaster, over which is placed a sort of rin; 
made of gauze, felt, or cotton, which comes to the edge of the gauz 
dressing beneath the rubber dam, but not over it, and being somewhé 
thicker, projects above it. Over the whole is placed gauze and a snu 
bandage. Every 4 hours ether is injected into the tubes, which ai 
then pinched off. In this way evaporation is somewhat delayed. 


Glycerin as a Dressing for Infected Wounds 


Ruska recently again called attention to the value of glycerin as 
dressing for infected wounds. Its hygroscopic action tends to dr 
edematous granulation tissue, and aids materially in bringing a 
infected granulating surface into a healthy condition. He uses 13-0 
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ompresses, over which is placed an air-tight dressing. The use of 
indiluted glycerin in my hands has been most satisfactory for reducing 
dematous granulation tissue and as a dressing for infected wounds. 
slycerin itself has a slight antiseptic action, and if more vigorous 
ntiseptic action is desired, iodin, or any other suitable antiseptic 
ubstance, can be added to it. The dressings should be changed twice 
day. 


Iodin in the Treatment of Wounds 


Long before the value of iodin as a skin disinfectant (as developed 
'y Grossich) was realized, this metal was used either as the tincture or 
1 some other form, in the treatment of wounds. Inar to 500 watery 
olution it is used for irrigations and for saturating gauze dressings. 
(he tincture is used for the disinfection of sinuses, and for swabbing 
bscesses. 

Vaporized iodin has been used for years. The metallic iodin is 
raporized by heat, and then blown over the wound surface, where it is 
‘eposited and without doubt stimulates sluggish wounds while controll- 
ag infection. 

. Iodoform in gauze, as a powder, and in emulsion and ointments 
yas been freely used. The use of this substance has been abandoned 
"y Many on account of its odor, but I wish to state without reservation 
hat on certain wounds iodoform will produce better results than can 
e secured by any other method of treatment. The antiseptic action 
f dry iodoform powder itself, has been proved (in the laboratory), 
o be of little value, but clinically, in contact with the wound secret- 
yns' it is without doubt a most valuable therapeutic agent. 


The Bipp Treatment of Wounds 


(BismutH—IoDOoFORM—PETROLATUM—PASTE) 


R. Morison reported the use of a mixture of bismuth subnitrat 
part, iodoform 2 parts, and liquid petrolatum in sufficient quantity 
o make a thick paste (this paste is not specially sterilized). After 
the usual preliminary treatment of thorough opening and excision, 
he wound is filled with this paste, which is rubbed into the tissues, 
ind then, after the excess has been wiped out, the wound is dressed with 
terile gauze or is closed immediately in suitable cases. 
Since Morison’s early report quite a number of wounds have been 
reated by the bismuth iodoform paste method, and many surgeons are 
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enthusiastic as to its efficacy. This mixture can be used in places wher 
facilities for the other more complicated methods are not obtainable 
It is undoubtedly of great service both in civil and in war practice, o 
both fresh and granulating wounds, although it must be admitted tha 
a number of cases of bismuth and iodoform poisoning have been r 
ported following its use. 


The Treatment of Wounds with Sugar 


Sugar has been used in the treatment of wounds since the earlie: 
times. Galen is said to have used honey on fetid wounds. Recenth 
attention has again been called to its value as a dressing. Magnu 
found that 89 per cent of the sugar obtained in the open market wz 
sterile and that no germs, except the ordinary saprophytes, were foun 
in any of the samples tested. 

The simplest method is to cover the wound with a thick layer of sug: 
(granulated or pulverized), over which a dry dressing is placed. Tk} 
dressings should be changed at least once a day. Glucose in a 48 pus 
cent solution, has also been tried, and is useful as a wet dressing, buy 
must be changed every 12 hours, if the best results are to be obtainec 

Whitehouse used a glucose solution (strength not stated), whic‘ 
contained carbolic acid (1-80) and reported excellent results. 

Probably the chief value of the sugar treatment lies in the fact th: , 
very powerful osmosis is set up, and this floods the wound with secretion . 
until the osmotic tension is equalized. 

In addition to its osmotic action, sugar has definite antiseptic ar. 
antifermentative powers. The dressings are painless and do not stic> 
on account of the profuse discharge. | 

Sugar (4 to 8 per cent) may also be used in petrolatum ointmen 
with or without 1 per cent iodoform (d’Emidio). . 

Hercker reported over 1000 war wounds successfully treated wil 
sugar, and says that the profuse oozing from the wound caused by tl : 
sugar does away with the necessity of irrigations. : 

My own experience with sugar as a wound dressing has been co } 
fined to its use on ulcers of long duration. There is no doubt that 
causes profuse discharge from the wounds, with subsequent stimulatic, 
of granulations. The dressings should be changed each day. In war’ 
weather sugar should not be used in the Out-Patient Department, fi 


obvious reasons. 


THE TREATMENT OF WOUNDS 159 


The Use of Salt Packs and Sea Water 


In order to promote osmosis and to cause a free flow of lymph, salt 
icks have been used by Hull and others. The salt is placed in bags 
suitable sizes made of four layers of gauze, and these are laid on the 

ound. The dressing is somewhat painful and has little advantage 
‘ver sugar used for the same purpose. 

Abadie finds that concentrated solutions of sea water make a very 
seful dressing for war wounds, after the necessary excision has been 
gne. He irrigates the wound with a o.7 per cent solution of sea water, 
ad then packs with gauze, saturated with a 14 to a 28 per cent solution 
‘concentrated sea water. Osmosis is stimulated, and wounds rapidly 
2come healthy. 

I have not had an opportunity of using concentrated sea water, 
ut it should be, at least as efficient as salt solution of the same strength. 


Normal Serum in the Treatment of Wounds 


Lignieres reports remarkable results in the rapidity of healing of 
‘ounds treated with compresses dipped in serum, obtained under 
‘erile precautions, which are changed once or twice in 24 hours. If 
ne serum is to be kept for any length of time, or is to be transported, 
e advises the addition of less than 0.5 per cent of phenol. It was 
yund that serum drawn 24 hours after the first blood-letting, had 
lways greater curative action than the serum first drawn. 

E. P. Robinson was very favorably impressed with normal horse 
2rum as a dressing for burns, and believes that its use will eliminate 
ae necessity for skin grafting. 

Shortell, Cotting and Leary, in a very comprehensive paper, re- 
orted excellent results with normal (beef) serum in the treatment of 
rounds. The gauze, soaked in serum, should come in contact with 
very portion of the wound and should be kept moist. On surface 
rounds the gauze may be changed every 4 hours, or it may be moistened 
t intervals with the serum and removed twice daily. On burns the 
itter method was found to be preferable and the dressings needed 
hanging only once in 24 hours. 

Wounds of all kinds were treated. Skin grafts were covered with 
erforated compress cloth, over which were placed 3 or 4 layers of sterile 
auze, soaked in the serum. This was moistened every 4 hours with 
he serum, and the dressing was first removed on the fourth or fifth day. 
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The authors found that the serum would control sepsis whereve 
it came in contact with the infected wound; that it was harmless t 
normal tissue, and had a prophylactic value in fresh contaminate 
wounds; that the growth of granulation tissue was markedly stimulatec 
that when used as a dressing, no matter how large the wound surfac 
normal (beef) serum did not give rise to anaphylactic symptoms. 

This method of wound treatment has its limitations, for gener: 
use, both on account of the difficulty in obtaining large quantities « 
the serum, and also because of the expense. The reported results a: 
most promising. 

My own experience, limited to its use as a dressing on several wounc 
grafted with small deep grafts, proved very satisfactory. 


The Use of Soap in the Treatment of Wounds 


Before the introduction of iodin nearly every fresh lacerated wour | 
was washed with green soap and water with satisfactory results. Gree; 
soap has been used for many years in the cleansing of chronic ulcers t. 
thorough scrubbing of the granulations, but this excellent method h. 
been neglected in many clinics. The scrubbing may be done eith { 
with a gauze pledget, or under a general anesthetic with a stiff brus | 
. which will also remove the granulations. Recently soap solutions ha‘ 1 
been used in the treatment of war wounds. Dixonand Bates used a 2 . 
per cent sterile solution of common yellow soap in water, and foul: 
that dressings saturated with it did not need to be changed for three 
four days, and that the wounds were clean and ent when ti 
dressings were removed. : 

Haycraft used a 1 to 4o solution of pure castile soap. Superfici 
wounds were excised; the soap solution was rubbed into the tissu 
and the wound was closed. Good results are recorded in all tls 
reports. The dressings are said to be painless; the solution is che: 4 
and easily obtained. 


The Two Route Methods of Treating Wounds and Ulcers 


To Pfannenstiel is due the credit of introducing the method + 
precipitating in a wound the iodin from potassium iodid, or sodit 4 
iodid, given internally, by bringing the surface of the wound in cont j 
with dressings kept constantly wet with peroxid of hydrogen Grd 


cent, acidulated with 1 per cent acetic acid). ‘ 
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The technic is described by von Reuterskiéld, and is somewhat com- 
licated, but the same result can easily be obtained by the continuous 
low instillation of the peroxid solution with properly placed Carrel’s 
ubes (after adequate protection of the skin with vaselin or lanolin) 
nd after providing for necessary drainage. 

Von Reuterskidld divides the potassium iodid dose into four parts, 
istributed over the day as follows: First dose 14; second and third 
oses 1 each, and the last 14 of the whole quantity determined for 
he particular person. 

The usual combination is as follows: 3. grams of potassium iodid per 
ay, in doses as above by mouth. Continuous irrigation of the wound 
rith 3 per cent solution of peroxid of hydrogen, acidulated with 1 
er cent acetic acid. Doses proportionately smaller than the one 
bove act more slowly and superficially. After an ulcer or wound has 
‘ecome clean under the full dosage, epithelization and healing progress 
aore rapidly with smaller doses. * 

The progress of healing is still further hastened by a skin graft, 
then the following dosage should be followed: 1.gram of potassium 
ndid, and 1 per cent peroxid of hydrogen, acidulated with 0.25 per 
ent acetic acid. 

When the patient shows signs of gastric disturbances due to potas- 
ium iodid, the same amount of the drug may be given per rectum. 
on Reuterski6ld used the method successfully in leg ulcers (acute and 
hronic), infected wounds and for acute and chronic empyema. 

I have had only a limited experience with this method, and am 
nable to give a definite opinion as to its value. However, it seems 
ational and, if properly carried out, might simplify the treatment of 
ertain selected cases. 


Massage and Passive Motion as Aids in the Treatment of 
Wounds 


In the treatment of almost every granulating wound, healing may 
e accelerated by systematic massage of the tissues surrounding the 
Icer, and passive motion of the part involved. The wound should be 
treated by any method deemed desirable, and in addition, the massage 
nd passive motion should be used for the purpose of improving 
irculation and loosening adherent tissues. 

Cyriax reports good results following the use of massage and passive 


notion in the treatment of septic war wounds. He says that each 
11 
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treatment should take from ro to 15 minutes, and uses vibration an - 
and kneeding (petrissage) around the wound. The joints and muscle 
are mobilized by passive and resisted movements, as well as by activ: 
movement. Scar tissue should be stretched if necessary. As a! 
adjunct to other forms of treatment in slow healing wounds and i; 
intractable ulcers, this method should always be borne in mind. 


Organic Coloring Matters in the Treatment of Wounds. 


Anilin dyes have been used in the treatment of wounds for tw. 
purposes: (1) For stimulating epithelial growth; (2) for their antisept | 
properties. 
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Fic. 120.—1. Varicose ulcer of the leg, 15 X 9 cm. (6 X 3.3/5 inches) in a negro. j 

Healed by the use of scarlet red in three months. This patient has been under my obser > 
tion for ten years since healing, and there has been no recurrence. Note the invasior 


r 


pigment into the newly healed area from the edges, and in a few isolated patches. ze 
same area taken three years later. Note the greater encroachment of the pigment fr 
the edges, and the increase in the size of the patches. This area eventually became cc + 
pletely pigmented. 


tom 


For the Stimulating of Epithelium.—Since Schmieden, in 19: 
directed atitenton to the clinical use of scarlet red for the stimulation - 
epithelium much work has been done with this dye. A careful stu ¢ 
of the action of the dye on a large number of surface wounds has c 
vinced me that scarlet red is a very valuable epithelial stimulant, a. 
although it will not stimulate epithelial growth in every case, it is v' 
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telpful in the treatment of sluggish wounds, if the right dye is used and 
3 properly applied (Fig. 120). 

It is used as an ointment (4 to 8 per cent), in vaselin, balsam of 
eru, or in any other base in which the double effect is desired. 

The most satisfactory method of applying the ointment is as follows: 
\noint the skin surrounding the defect up to within 1 cm. (24 inch) of 
che wound with zinc oxid ointment, to prevent possible irritation. 
\pply the scarlet red ointment, spread on old linen, either along the 
‘dges or over the entire wound; then cover with the usual gauze dress- 
ngs and secure with a bandage. The dressing should be changed every 
4 or 48 hours, and alternated with some bland ointment, as irritation 
if the skin may otherwise occur. The brilliant red stain is an objection 
o its use, as it is difficult to remove. 

Amidoazotoluol,* one of the components of scarlet red (said to be the 
timulating ingredient) is also an excellent epithelial stimulant, and is 
-_pplied in the same way. It is used as an ointment (3.7 per cent), 
vhich is equivalent to the amount of amidoazotoluol in an 8 per cent 
carlet red ointment. There is no irritation of the skin and the color 
3 not objectionable. 

Dimazon.—(This substance is used in Germany under the name of 
?ellidol.) 

Dimazon has also given very good results as an epithelial stimulant. 

have used it (2 per cent ointment or oil) on many wounds in the Out- 
-atient Department, and am favorably impressed with its action. 

here is no irritation of the skin, and no staining. The technic of 
‘pplication is the same as with scarlet red (Fig. 121). 

It has been said that in the use of these epithelial stimulants there is 
langer of producing malignant growths, by the over stimulation of epi- 
helium. Ina wide experience with these dyes, I have never seen this 
iappen, and do not believe that it is more likely to occur than with other 
lressings, if the dyes are used intelligently. 

One must bear in mind that malignant degeneration may occur in 
thronic ulcers which have never been dressed with an epithelial stimu- 
ant. Hence, if such degeneration does occur, in a chronic ulcer which 
las at some time been dressed with one of the dyes, it is obviously 
infair to denounce the dressing as the cause of the degeneration. 

All of these substances may be used in powder form in the desired 
trength, in any of the usual powders (talcum, stearate of zinc, boric 
icid, etc.) as a base. They may be incorporated in adhesive plaster 

* Davis, J. S. “Anns. Surg.,” May, rorr, 703. 
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or dissolved in paraffin wax, in all these combinations they have prove 
their value as epithelial stimulants, but so far as my observations ¢ 
they do not exert any antiseptic action. 

For Antiseptic Use—C. E. Simon and Wood found that an ac 
dye, irrespective of its color (in the standard concentration of 1 to 10c 
ooo at least), is devoid of bactericidal properties, whereas a bas 
dye, likewise irrespective of its color, may possess inhibitory powe 
Many of these basic dyes in the laboratory showed a selective action f 
certain bacteria. 

Methylene blue has been used for years as an antiseptic in 1 to 
per cent strength. 


Fic. 121.—Chronic ulcer of the ankle following infection. (F.29803).—Healed in 
Out-patient department by the ordinary methods, Dimazon ointment, 2 per cent., be 
the epithelial stimulant used. 


Dahlia (Basic fuchsin, and methyl violet), in 2 per cent aquec 
solution is very useful in overcoming infection in superficial woun: 
I have used it extensively, and have had excellent results. The grar 
lations are dried and the dahlia solution is painted on with a cott 
swab. ‘The tissues are stained a deep purple color. On abrasions 
single application of 2 per cent dahlia is often sufficient. ‘The grar 
lations soon become dry, and the discharge scanty. I often use dah 
on wounds which are to be exposed to the sun or electric light, or 0°. 
which paraffin wax is placed, and find that the infection is control : 
more rapidly, and healing is hastened. 

This substance seems to have the double quality of a germicide, a 
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f an epithelial stimulant. 1 have also used it with satisfaction in 
per cent ointment in equal parts of lanolin and vaselin. The action 
f dahlia is selective for certain bacteria. 

Gentian violet in 1-1000 solution has been used by Churchman for 
rigating infected joints, as it has a definite selective action on certain 
acteria. I have used gentian violet (2 per cent) in ointment of equal 
arts of lanolin and vaselin, with success. 

Basic Fuchsin.—The germicidal action of basic fuchsin (Grubler’s 
‘uchsin, or Fuchsin Merck Medicinal), was tested by May, and later, 
1 conjunction with Heidingsfeld, he reported on its clinical action on 
ranulating wounds. The dye was used in 1~1000 strength, and the 
ressings were saturated with it. : 

Chronic ulcerative processes cleared up promptly, and there was 
iarked stimulation of epithelium from the edges, and also of granula- 
on tissue. Good results were also obtained with the following oint- 
ient: Fuchsin x part, petrolatum 5 parts, and lanolin to 100 parts. 

Acriflavine has been used with success in the treatment of war 
rounds. The best method is to use 1-1000 strength in normal salt 
plution for the first dressing, and then 1—5000, and 110,000 if the 
‘arrel method of intermittent instillation is used. Gauze may also be 
iturated with it for packs or for compresses. It is non-toxic. It 
revents suppuration and infection. The surrounding skin is not 
‘Titated. 

Acriflavine should be used only as an early dressing, as after the 
rst week little advantage is gained, and the substance seems to delay 
he process of repair. In the majority of cases the wound is not ren- 
ered bacteriologically sterile. 

Tubby, Livingston and Mackie have used acriflavine in a paste 
vith the following formula; bismuth carbonate 25 per cent; paraffin 
-5 per cent; acriflavine 0.5 per cent. All necrotic tissue is removed 
nd drainage is established. The wound is then washed out with 
iethylated spirit, or with absolute alcohol, and is packed with the 
aste. Relief of pain, rapid diminution of infection, and improvement 
1 the condition of the wound soon follows. 

The antiseptic action of acriflavine has been found more prompt 
han that of proflavine, which is used in the same way, although the 
itter is effective and is easier and cheaper to make. 

Brilliant green has been used with success in the treatment of 
var wounds in 1-500, and 1~-1000 strengths. Hey has also used this 
ye as a paste, as follows: Boric acid 11 ounces, French chalk r ounce, 
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liquid paraffin 8 fluidounces, brilliant green 17.5 grains (that is about 
I-500). 

Bonney and Browning have been using a mixture of brilliant greer 
and crystal violet (Hexamethyl-violet) for the last two and a half year; 
for sterilizing the skin and mucous membranes, and are convincec 
that it is much superior to iodin for this purpose. The solution usec 
contains 1 per cent of a mixture of equal parts of brilliant green anc 
crystal violet, dissolved in equal parts of water and of rectified spiri 
(alcohol containing 16 per cent of water). The powder is dissolved it 
the alcohol, and the water is then added. 

Six hours before operation the skin is painted with the mixture: 
and a compress saturated with it is applied, and covered with a water 
proof material. The compress is removed on the operating table an 
no further painting is done. The skin is stained an intense viole 
black, which persists for about two weeks. There is no irritatio1 
of skin or mucous membrane. The superficial epithelial layer is per 
meated with the strong antiseptic, which persists for some time. The 
color may be removed by washing the surface with Eusol or hypochlorit . 
of soda solution. 1 

I have not yet had an opportunity to try this method of skin sterilij 
zation, but the penetrating power of the dye and the permanence of thé 
antiseptic action, seem most promising. 
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CHAPTER Vill 


INTRACTABLE ULCERS AND VARICOSE VENIS 
INTRACTABLE ULCERS 


For the most part an ulcer that is referred to the plastic surgeor 
is one that has been submitted to every ordinary method of treatment 
without success. In this group may be included, and I will con 
sider in the following order, chronic leg ulcers, ulcers in old extensiv. 
scars, chronic ulcers of the groin (probably chancroidal in origin 
radium and x-ray burns, burns from electricity and some others. 

When for some reason or other the ‘radical treatment of the ulce 
is impracticable, it may be necessary to temporize and use method: 
which will allow the patient to continue his occupation. One o 
other of the methods already mentioned in the section on the treatmen, 
of granulating wounds may be used to bring the ulcer into a health 
condition. 

It is essential in the care of chronic ulcers (whatever the etiology: 
to note certain points in order to follow intelligently the progress mad 
in the treatment. For my clinic I have had printed skeleton histor 
cards which are carefully filled in at the first examination, additionz 
notes being made at subsequent visits. 


History Card 


Mode of Onset. Duration. Number. Situation. Sizeincm. Shap 


Discharge.—Scant; profuse; watery; purulent; fetid. 

Edges.—Flat; thickened; eroded; undermined. Tendency to hea: 

Floor.—Granulation tissue; healthy; sluggish; edematous; exube: : 
ant; slough; exposure of bone. 

Movable over, or adherent to, underlying tissues. Pain, ov 
entire ulcer; localized. | 

Surrounding Skin.—Normal; defective circulation; scar; pigmenti | 
tion; infiltration; loss of sensation; loss of hair; itching. 

Condition of Veins. Edema of Part. Thrombo-phlebitis. —T: 


phoid; post-operative, puerperal. Number of children. 
178 
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‘Adjacent lymph glands. General Condition. Wassermann Re- 
zion. X-ray report. Histological Examination. 


Painful Ulcers 


Some of the chronic ulcers are so painful that almost any type of 
sssing will cause great distress. It is often possible to locate one or 
[> painful points in the ulcer, which in reality are exposed nerve 
lings. After these points have been found, pure carbolic acid, 
 sJied for two minutes on a small toothpick swab to the painful point, 
-hout being followed by alcohol, will often cure the pain permanently. 
-en when the entire ulcer is painful, pure carbolic acid applied in the 
‘me manner over the whole area will often prove an efficient palliative. 
{ orough division of the nerves supplying the area, at points fairly 
t se to the ulcer, will effect permanent relief of the pain. 


OPERATIVE TREATMENT 


The best method of treatment, and the one which can be applied 
dall of these ulcers, is complete excision and closure, either by skin 
nfting (immediately or later), or by plastic operation. The ordinary 
j2thod of procedure is to carbolize or cauterize the ulcer thoroughly 
id then to excise with a good margin down to normal tissue, taking 
| re not to open into the granulating surface from below during removal. 
iay type of skin graft may be used to cover these defects, but my pref- 
once is for small deep grafts. 

If excision is not practicable radiating incisions, including the 
‘irgins of the wound may be made to improve the circulation, or in 
(dition the base of the ulcer may be criss-crossed with incisions extend- 
‘g through to normal tissue. An incision completely surrounding 
e ulcer about 2.5 cm. (1 inch) beyond the margin is often useful. The 
sults of these methods are not so good or so rapid as those following 
mplete excision. 
| The Treatment of Chronic Ulcers by Nerve Stretching.—Smits 
ports favorable results following nerve stretching ‘and nerve lacerating 
y the methods suggested by Chipault), in the treatment of perforating 
cers of the foot, and of certain varicose ulcers, which he also believes 

be trophic in origin. Piccoli and Fontana were also successful with 
is method in treating perforating ulcers of the foot. Veyrassat and 
thlesinger resected the sympathetic nerves in the sheath of the femoral 
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artery in Scarpa’s triangle, and also reported good results in perforatin 
ulcer of the foot. The same method has been used in the treatment c 
ulcers in other parts of the body (Fig. 122). 

Nerve stretching or laceration was done only in cases in which th 
ordinary methods of treatment had failed. In addition to the nerv 
stretching, the ulcer was excised and the defect closed by plastic oper: 
tion or skin grafting. Varicose veins were also dealt with by surgic 
methods. 


Fic. 122.—Trophic ulcer of the foot.—An ulcer of this type is difficult to heal. Re - 
in bed, constitutional and local treatment being the best preliminary steps. Later 
conditions are favorable, nerve stretching with grafting of the granulating surface, 
excision and the implantation of a pedunculated flap. 


In the perforating ulcers of the foot, in various cases the followi ° 
nerves were either stretched or lacerated: the external saphenous, t}! 
posterior tibial, the musculo cutaneous, the plantar, the external po 
liteal, and the sciatic. 

In varicose ulcers the following nerves were either stretched 
lacerated: the internal saphenous, the external saphenous, the extern 
popliteal, and the sciatic. 

I have had no experience with this method, but it seems ration: 
especially for trophic ulcers. The radical operative procedures us. 
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conjunction with the nerve stretching may have a good deal to do 
ith the favorable results. 


Treatment with X-ray or Radium 


I have had no personal experience with the x-ray or radium treat- 
ent of chronic ulcers, although good results are reported. Neverthe- 
ss, many ulcers have been referred to me after having been submitted 
, such treatments without benefit, and in some of these the problem 
is been complicated by burns due to the radiation. 


Etiology of Chronic Leg Ulcers 


In a large-majority of these ulcers it is impossible to decide upon the 
jiology. Many of them are punched out and have the clinical char- 


Fic. 123.—Typical varicose ulcer of the leg of long standing.— Note the sluggish appear- 
ice of the ulcer itself and the involvement of the surrounding skin with scar tissue. <A 
ge varicose vein can be seen between the ulcer and the left hand margin of the photograph. 

is useless to attempt a permanent cure in a case of this type unless the veins are excised. 


cteristics of luetic ulcers, but no spirochetes can be found, and the 
Vassermann test is negative; while in others, which are clinically of 
ne varicose type, the Wassermann test is positive and healing is accel- 
rated by the proper systemic treatment. 

Again, the veins, which are not visibly or palpably varicosed, are 
und at operation to be much enlarged, and healing follows the proper 
perative procedure. In some of this group syphilis is also present, 
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hence it is often most difficult to determine which condition is primari 
accountable for the lesion (Figs. 123 and 124). 

The majority of chronic ulcers are situated on the leg, but in spi | 
of their great number and the extreme chronicity of many of ther 
it is remarkable that malignant degeneration is so infrequent. 


NON-OPERATIVE TREATMENT - 


In the non-operative treatment of a1 { 
ulcer of the leg, rest and support are 
great importance. In many instances t. 
patient cannot afford to lay up, and \ 
have to depend entirely upon support i 
the part. This may be obtained: (1) I 
strapping with adhesive plaster, or ba 
daging with a rubber bandage. (2) J 
bandaging with muslin, flannel, or wov 
bandages. (3) With a gelatin cast. ( 
With a canvas or elastic stocking. 

Adhesive Plaster Support.—I on 
heard the Professor of Surgery in one 
the Medical Schools say during the d: 
cussion of a paper on the treatment 
ulcers, that he had never seen a leg ul ° 
which he could not cure in six weeks + 

strapping it with adhesive plaster. U: 

Fic. 124.—Luetic ulcers. = i 
Many months duration.—These fortunately, this has not been my ov! 
ulcers were healed by the intra- experience nor apparently that of ma 
venous use of salvarsan in conjunc- 
tion with proper local treatment. others, for I constantly see leg ulc ; 

which have been under treatment 1% 
many years, and which from time to time have been systematica ° 
strapped with adhesive plaster without material benefit. Asa mat'' 
of fact these old ulcers are extremely difficult to cure, even when st ! 
mitted to the most radical measures. 

I seldom use adhesive plaster for strapping an ulcer for the purp¢ 
of support, but often employ it asa dressing. In strapping a leg prc 
erly for support, the adhesive plaster should extend from the base of t 
toes to just below the knee. If the ulcer is discharging, the strappi 
must be changed at least once in 48 hours. The method is expensi : 
and has little advantage over the bandage. If adhesive is used '' 
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‘rapping, the strips should be about 2.5 cm. (1 inch) wide, and 7.5 
r ro.cm. (3 or 4 inches) longer than the circumference of the part. One 
iould start at the root of the toes, as should be done for all supporting 
andages, and gradually work up, placing the center of the plaster 
‘rip on the part opposite the ulcer and drawing the ends over it. 

Martin’s Rubber Bandage.—A thin bandage of pure rubber, from 
.25 to 7.5 cm. (2}% to 3 inches) wide, as suggested by Martin, is also 
sed for bandaging such cases, and, after the initial cost, has the advant- 
ge of economy, because it can be easily washed. Although it provides 
ood elastic support I do not advise this bandage, as it is difficult to 
eep the skin in good condition beneath it. 

Pressure Bandage.'—The bandage ordinarily used for pressure is 
iade of muslin. It should be 5.cm. (2 inches) wide for the foot and 


Fic. 125.—Method of applying a smooth even pressure bandage to the leg.—After 
pplying the ordinary figure-of-eight bandage to the foot and ankle, follow the contour 
f the leg upward, keeping both edges of the bandage flat against the leg as described in 
re text, and as shown in the photographs. 


nkle, and from 6.25 to 7.5 cm. (214 to 3 inches) for the leg. If wider 
‘andages are used a well fitting support cannot be obtained. Probably 
0 type of bandage is poorly applied so often as a pressure bandage 
f the leg. For some years I have used with satisfaction the figure- 
f-eight bandage with long sweeps, fitting it accurately and following 


* Davis, J. S., “Johns Hopkins Hospital Bull.,” April, 1908, 114. 
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the contour of the leg. It is comfortable, firm, gives an even pressur 
and, if properly applied, will remain in place. 

METHOD OF APPLICATION.—Elevate the leg, sponge the skin wit 
alcohol, dress the ulcer in any way desired, and sprinkle the skin wit 
dusting powder. Cover the area to be bandaged with glazed cotto 
or a thin layer of gauze, being sure that the entire dressing is smoot! 
Over this, with a 5.cm. (2 inch) muslin bandage, take a loose tur 
around the ankle then using an ordinary snugly fitting figure-of-eigt 
pattern, bandage the foot and ankle from the root of the toes. Follo 


Fic. 126.—Method of applying a pressure bandage continued.—The same procedu 
is followed with shorter sweeps as we approach the upper portion of the leg as the patte 
gradually develops. There is no reverse necessary anywhere during the application of tt 
type of bandage. ; 


the contour of the leg upward to the level of the tubercle of the tibi 
taking care that both edges of the bandage everywhere lie flat again 
the leg. Then after a circular turn, and using a 6.25 or 7.5 cm. (2, 
or 3 inch) bandage, come down the leg with a long sweep, always keepit 
both edges flat, and gradually fill in the uncovered portions. Tl 
pattern develops as this procedure is carried on, terminating in one: 
more circular turns. The end of the bandage is secured with a str 
of adhesive plaster (Figs. 125 and 126). 

Flannel bandages made of strips of flannel cut on the bias are 
use where elastic pressure is needed. Several excellent woven bandag 
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'e on the market in which there are no incorporated rubber strips. 
saese have the advantage of being very elastic and are washable. 
Bandages can be used in all stages of the treatment, and when the ulcer 
foul and the discharge profuse, it is the rational method of support. 
The Gelatin Cast (Unna’s Paste).—Splendid smooth support can be 
»tained with the flexible gelatin cast, which was first used by Unna. 
he process of application is as follows: After a small, flat dressing 
is been applied to the ulcer, the foot and leg are covered with one or 
vo layers of gauze bandage (preferably by the method described for 
.e pressure bandage). Then this bandage is saturated with a mixture 
gelatin 10 parts, zinc oxid 10 parts, glycerin 25 parts, and water 
» parts, which is melted in a double boiler and applied with a brush.’ 
number of similar combinations have been used, all of which are 
ttisfactory. In the application care should be taken that the mixture 
“not too hot. Another layer of gauze bandage is then applied, over 
thich is painted a second layer of the gelatin paste. This is repeated 
til 4 or 5 layers have been applied. Thena layer of split glazed cotton 
vith the glazed side out) is applied over the cast to prevent any stick- 
1g to the clothes. Drying of the cast can be much hastened by a 
puche of cold air. 

These casts fit perfectly and, when the ulcer is nearly healed, may 
2 left on for two or three weeks, the skin being kept moist and in good 
dition. In hot weather, however, they are not soconvenient. Until 
ie ulcer is clean, and the discharge is scant, the cast should be changed 
very day, because, even if a window is cut over the ulcer, the secre- 
ons will still run down between the cast and the skin. In selected 
ises, and during certain stages of treatment, this bandage is an ideal 
.ethod of support. 

The Canvas Legging and Elastic Stocking.—The canvas legging, 
rst described by J. B. Murphy, is an excellent support after healing is 
omplete. Murphy’s legging does not include the ankle or foot. 
fter healing is complete and the patient is left to his own resources, I 
ave been using with good results a laced canvas stocking which can be 
osened or snugged at will. It includes the foot from the base of the 
des (omitting the heel). These stockings are washable and quite 
urable. 

Elastic Stocking.—The woven rubber elastic stocking so commonly 
sed for supporting purposes is very satisfactory as long as the stocking 


? The original Unna’s paste was a mixture of gelatin 4 parts, zinc oxid 4 parts, glycerin 
> parts, water ro parts. 
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is new. But as soon as the rubber begins to deteriorate, the stockin 
becomes loose, the element of support is lost, and the patient wh 
continues to wear it may unconsciously do himself a good deal of harn 
The objections to the elastic stocking are threefold: (1) It soon los 
its supporting power; (2) It cannot be washed; (3) It is too expensis 
except for the few. 

I advise some of my patients, with much scar tissue on the leg an 
with occupations in which injury is probable, to use a small footba 


Fic. 127.—Bilateral varicose veins of the lower extremities. Duration, many yea 
The involvement of the right leg in this case was more marked. There was no history 0 
thrombophlebitis. The patient suffered little inconvenience, and came in for anott 
trouble. There had been several superficial ulcers during the preceding years, but th 
had healed promptly. 


shin guard, such as is furnished in athletic stores for boys. Protec 
ors of metal or of felt have been suggested, and some of my patien 
have made very satisfactory ones for themselves. 


VARICOSE VEINS 


Many ulcers of the leg are primarily due to varicose veins; othe 
which have resulted from other lesions, are prevented from healing | 
the impairment of circulation due to varicosities. Often, after t 
defective veins have been properly treated the ulcers will heal prompt 
and there will be no recurrence (Fig. 127). 
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OPERATIVE TREATMENT 


Operative treatment of the veins is essential, if permanent relief is 
esired. } 

Four methods will be mentioned: 

1. Excision of portions of the veins, between ligatures with closure 
{ the skin, as typified by Trendelenburg’s operation. 


Fic. 128. FIG. 129. 


Fic. 128.—Friedel’s operation for varicose veins with extensive scar tissue involvement 
3innie). The long saphenous vein is ligated and divided high up on the thigh. The 
iral incision, the loops of which may be quite close or fairly far apart, extends from the 
sakle to just above the knee and penetrates down to the deep fascia. All bleeding vessels 
-e ligated. Where an ulcer exists the spirals should surround the leg above and below it, 
ad in addition the spirals should be joined: by two vertical incisions to isolate the ulcer. 
he whole length of the wound should be packed and allowed to heal by granulation, care 
sing taken to destroy the superficial granulations so that the epithelium will finally cover 
(spiral gutter. 


Fic. 129.—The appearance of the leg after healing is complete. 


2. Circular or spiral incisions, encircling the leg down to the deep 
iscia, with division and ligature of all vessels, without closure of the 
kin. The edges are kept apart with packing, and deep scars 
esult, which permanently break the continuity of the vessels. This 
iethod is typified by the operations of Schede, Friedel, and others 
Figs. 128 and 129). 
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Fic. 130.—Scar following complete excision of the internal saphenous vein for varico: 
veins.—The scar extends from the saphenous opening to the internal malleolus. The ve 
is tied on both sides at the opening. The tissues are then turned back as far as necessa 
on each side of the incision and all diseased veins are removed. In old cases the skin,ma 
be friable at the site of healed ulcers, and slight separation of the edges may occur, as: 
this case. This operation, while it is the most radical, is by far the most effective. 


s PS ane es fet ica eye 
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Fic. 131.—C. H. Mayo’s vein stripping operation for varicose veins (Binnk: 
Expose and isolate the internal saphenous vein near the saphenous opening. Divide 
between ligatures. Pass the peripheral end of the vein through the loop in Mayc 
dissector (a). Following the vein, push the dissector down to a point near the knee; ¢ 
through the skin over the loop of the dissector; clamp the vein peripherally, pull At ot 
ligate, and remove the loose portion. If adhesions around the vein prevent the strippir 
pass the closed lung forceps (b) along side of the stripper, and then by opening the blad 
the adhesions may often be separated. In the same manner continue to remove as ma’ 
veins as necessary, always working from above downward in order to avoid detachi 
thrombi and throwing them into the circulation. 
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3. Complete excision of the internal saphenous system of veins, 
typified by the operations of Madelung and others (Fig. 130). 

4. The subcutaneous dissection, after division of the vein high 
) between two ligatures, which is carried out by means of a vein 
cipper, or a long clamp, as typified by the operation of Mayo (Fig. Lon). 

The greatest percentage of cures is obtained by complete excision, 
it this operation is a very extensive one and is seldom done. 

A combination of the methods mentioned may often be advised 
suit a particular case. 

The chief danger after operations for varicose veins lies in a resulting 
rombosis or embolism. Fortunately, such an accident is relatively 
re. 

Everything else being equal operative procedures on varicose veins 
ould be deferred until after the ulcer has completely healed. Never- 
eless, they are sometimes justifiable before healing is complete, pro- 
ded only that the ulcer has been sterilized. 

It must be insisted that when any operation is done on the veins, 
e patient should be kept in bed with the leg elevated for at least 
ree weeks. When he is ready to get up a snug bandage or stocking 
ould be applied before the foot is lowered; this should be worn when 
e patient is up and about for several months, after which it may 
adually be discontinued. 


Skin Grafts in the Ambulatory Treatment of Ulcers 


In the out-patient department of every surgical clinic there is a 
rge, lam almost tempted to say a preponderating, number of persons 
flicted with ulcers of varying etiology, many of them of long standing. 

When the unsatisfactory results ordinarily obtained in the treat- 
ent of these patients is taken into consideration, one cannot fail to 
ypreciate the enormous economic waste to the hospital in time and 
aterial. The wage-earning capacity of the patient is nearly always 
wered, and in some instances completely lost. 

It has always been taught that the first essential for success in skin 
ansplantation is absolute rest, with immobilization of the part 
afted. I fully agree with this principle as the ideal procedure, and 
‘lieve that it should always be carried out when feasible. Skin grafts, 
Ordinarily used in hospitals on clean wounds, with the patient in 
‘d and having the maximum of good food, good nursing, cleanliness, 
esh air, and above all complete rest, isa simple matter. On the other 
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hand, let us consider the patients who come to the out-patient depart 
ment. They are usually poorly nourished, the houses in which the, 
live are often overcrowded, and insanitary. They-are, asa rule, unabl 
to stop their work, except for the time spent at the clinic. Many o 
them should be in the hospital, but there is little chance for even th: 
few who desire such admission to secure beds. In short, rest, the facto 
of greatest importance in the treatment of these cases, has to be entirel: 
eliminated. 

With all these unfavorable conditions in mind, I gradually prepare 
in the out-patient department of the Johns Hopkins Hospital, a serie ' 
of cases with the idea of trying my luck with skin grafting. To m‘ 
surprise the first case grafted (that of a long-standing varicose ulcer , 
was a complete success, and this success stimulated me to further trial: 

In a paper! written several years ago I reported the results in th 4 
use of skin grafts in the ambulatory treatment of so ulcer cases of vary 
ing etiology, which might be summarized as follows: 

Duration, a few days to 25 years. Size, the largest, 8. 17. en 
(314X645 inches); the smallest, 1.51.5 cm. (3534 inch). Ks 

TREATMENT.—Small deep grafts were used on 48; Ollier-Thiersc: 
grafts on 1; whole-thickness grafts on 1. Result, well, 36; improved, « ; 
unimproved, 5. Of those wounds which were improved by graftin; 
but not completely healed, 5 were situated on the foot, and 4 on the le 
Of those which were unimproved, 2 were on the leg, 2 on the foot, and 
on the chest wall. All of the grafts were autografts, and were placed ¢ ; 
undisturbed granulations. Small deep grafts were used on most of tl} 
wounds, as the operative procedure is simple and furthermore, no oth : 
type of graft could have been successful on many of the lesions. 

It is obvious that when the grafts are in place they must be secur ° 
so that no sliding motion is possible. This is easily done by applyi: 
overlapping strips of rubber protective, or a sheet of paraffined me:: 
over the grafts, and then securing this and the overlying gauze dressii t 
with numerous strips of perforated adhesive plaster. Over this 
placed more gauze, a snug gauze bandage and, finally, a muslin or crin 
line bandage. Sometimes thin strips of splint wood were incorporat: 
in the dressings. During the duration of the treatment every patie 
in this series had continued his or her daily occupation. In some i 
stances in which the grafts were placed close together, the ulcers we 
covered with epithelium within a week. When a partial grafting w 
done, or when only a portion of the grafts were successful, a secoi 

1 Davis, J. S.: “Jour. Amer. Med. Assn.,” Feb. 13, 1915, 559- 
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Y 2 3 
Fic. 132.-—Varicose ulcer of leg. Duration twelve years. 1. Before grafting. Ambu- 
xy method. 2. One week after grafting with small deep grafts. 3. Five months after 
iting. Examination of the patient five years after grafting showed no tendency to 
irrence. The healing was stable and the individual grafts were still plainly visible. 


ee 


I 
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Pic. 133-—Ulcer_of the leg following an infection. Duration six weeks. Healed by 
tall deep grafts.—1. Before grafting. 2. Six weeks after grafting. The ambulatory 
tatment was used in this case and the patient continued his occupation, only returning 
‘the hospital for dressings. 
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grafting was required to fill the areas not covered. In every case th; 
failed several graftings were done but without result. That several: 
these wounds were subsequently grafted in the hospital without succes 
would warrant the presumption that our failure was due to the ulc 
itself, rather than to the fact that the patient was not kept at rest. 

I feel confident that the percentage of takes would have been co) 
siderably larger, had situation, etiology and other points been careful 
considered in our selection of cases for this series, but in order to te 
the procedure, ulcers in many situations and of varying etiology we 
grafted. As might be expected, the ulcers on the feet and legs we 
more difficult to heal than those in other situations, and the failur 
were confined almost entirely to those regions. 

I have been able to observe some of these patients for four yea 
after grafting, and there has been no recurrence in a single instance 


Fic. 134.—Chronic ulcer of the leg due to an acid burn. Duration nine mont 
(F.21878.)—1 and 3. Show the ulcer on the outer and inner sides of the leg joined b 
narrow unhealed area. These ulcers were healed with small deep grafts and the pati 
was allowed to continue his work in a foundry during the treatment. 2and4. Thesa 
areas six months after grafting. 


an area successfully grafted. In one or two patients, with marked va! 
cose veins, small ulcers on other portions of the leg have occurred, t 
not in the grafted area. 

From these and other results in which grafts were used in t. 
ambulatory treatment of ulcers, I feel that we have added to our arn 
mentarium a method of procedure which has hitherto been used 01° 
on patients resident in the hospital. In other words, the success : 
use of grafts in the out-patient department will not only make forh : 
pital economy, but will also hasten the return of many patients to! : 
wage-earning capacity (Figs. 132, 133 and 134). 


Ulcers in Old Scars 


Not infrequently, especially after extensive burns, we find chro 
ulcers situated in the midst of scars which resist all the usual meth« : 
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wound treatment. The cause of this resistance to healing is to be 
oked for in poor circulation, due to dense surrounding and underlying 
ar tissue. It is in just such ulcers that malignant degeneration 
‘casionally occurs. In these obstinate cases we have to resort to ex- 
sion down to normal tissue—no matter how extensive the excision 
ay be—followed by grafting of the defect, or shifting in pedunculated 


ips (Figs. 135-138). 


Fic. 135.—Chronic ulcer in the midst of a dense thickened scar, following a burn. 
ration fourteen months.—1. The condition of the ulcer. 2. Three weeks after grafting 
th small deep grafts. There has been no recurrence during the ten years since grafting. 
this case the ulcer might have been excised down to normal tissue and the area grafted, 
t complete excision of the entire thickened scar was impossible on account of its extent. 


Chronic Ulcers in the Groin 


Another type of chronic ulcer which has given me much trouble is 
at which follows a (probably) chancroidal infection. Such ulcers are 
‘ty difficult to heal and in spite of all our efforts are liable to spread. 

Excision with the cautery is the safest, and in the long run the most 
pid method of procedure, although it seems so radical that one sel- 
m has the courage to resort to it until every other method has been 
ied. In some cases I have used the cautery repeatedly to check the 
read of such an ulcer, and as soon as the slough had separated and 


€ granulations were healthy applied a few skin grafts and thus gained 
13 
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a short distance. This procedure was then repeated once or severg 
times until finally the infection was eliminated (Fig. 139).’ 

I have had no help from the «x-ray or radium in the treatment o 
these ulcers. 


Fic. 136.—Uleer of the ankle following a streptococcus infection. Photograph tal 
after the excision of the surrounding scar tissue. Duration 6 months. x. The wound’ 
completely healed in two weeks by the use of small deep grafts. 2. Taken two years: 
three months after grafting. There has been no breakdown after more than five ye 
and the functional result is perfect. 


X-ray Burns 


X-ray burns were at one time quite common before the meth 
of protecting patient and operator were known, and when long '” 
posures were necessary to secure satisfactory plates. Today, they «| 
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aally found after treatments for skin diseases, long and frequent 
| sesh ies in the treatment of inoperable carcinoma, and from the use 
the apparatus by unskilled operators. It is generally thought that 
sh burns are rare, but I have seen a great many of them, and have 
ind them difficult to treat. Quite recently I had in the hospital at 
ce time an x-ray ulcer of the hand; one of the ankle, and one of the 
< e of the foot. 


— wan 


Fic. 137.—Intractable ulcer of the sole of the foot following frost-bite in a negro aged 
f years. Duration 8 years. (F.1564.)—The only method of treating an ulcer in such a 
Station with any hope of a permanent functional result is by excision of the ulcer 


vh its surrounding scar tissue, followed by the implantation of a pedunculated flap. 
12 age of this patient contraindicated such treatment. 


These ulcers are very chronic, and are usually exquisitely sensi- 
te. This pain may be relieved by division of the nerves supplying 
(2 area (A. Eddowes). The surrounding skin is hairless and atrophied, 
sooth and shiny, with or without a blotchy brownish pigmentation. 
“tere are characteristic teliangectases, which may be discrete or occur 
i reddish patches. Punctate hemorrhages, due to rupture of dilated 
‘pillaries, are often present. 


The ulcers may be superficial, or may involve the full thickness of 
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the skin, and a considerable depth of the underlying soft parts. I ha 
seen the entire thickness of the abdominal wall implicated in a burn. 
Malignant degeneration often occurs in a chronic x-ray burn, ai 
the lives of many of the pioneer operators were lost in this way. 
Treatment.—Recent x-ray burns should be treated as any ordina 
burn. When ulcerations occur which do not heal promptly by tl 
usual methods, excision of the ulcer with a wide margin and down 


Fic. 138.—Chronic ulcer of the foot following amputation made necessary by trauma 
This ulcer is situated immediately over the bone, and the surrounding scar is thin a 
adherent. The transplantation of a pedunculated flap of skin and fat is the only cha 4 
of securing a resistant painless healing. 


healthy tissue below, is our only resort. The defect should be graft ~ 
immediately, if the base of the wound is of normal tissue, but if a 
doubtful tissue is left in the defect (owing to the impossibility of co } 
plete excision) grafting should be deferred until granulations form. © 
have used pedunculated flaps in several instances where a soft pad 
tissue was necessary. 

In excising these areas one is struck by the resistance and rigid: 
of the tissues which are sufficient to turn the edge of a scalpel. Af . 
excising areas 25.cm. (10 inches) in diameter, I have placed the tiss ; 
on its edge and found that it would stand erect like a piece of s 
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Fic. 139.—Chronic ulcer of the groin following removal of the glands for an infection 

‘sumably chancroidal in origin. Duration three years.—1. The tendency of this ulcer 
1s to undermine and spread. Condition when the patient came under my care. Note 
j: irregular shape of the ulcer. 2. Three months later. Note the scar due to the open- 
j- of the undermined portions with the cautery, and grafting when the granulations were 
jilthy. At this point the ulcer seemed under control; however, it began to burrow again 
iseveral directions and it was a year later before the wound was entirely healed. 3and4q. 

ken one year after 2. Shows the scars in front and behind which indicate the pro- 
s-ssive course of the infection. Bacteriological, serological and microscopic tests were 
cno avail in indicating the cause of thisinfection. The useof the cautery with grafting of 
¢all areasas they became healthy seemed the only method to be depended upon in this 
ce, although many others were tried. 


Fic. 140.— X-ray burn of the ankle. Duration two years.—1. Note the position of the 
‘erover the malleolus. 2. The area was excised and immediately grafted with small deep 


ifts. Complete healing followed and no breakdown has occurred in the two years 
‘lowing the operation. 
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Fic. 141.—Extensive X-ray burn of the abdominal wall.—This burn followed intens_ 
X-ray therapy for an inoperable carcinoma of the intestine. The pain was excruciati 
The center of the burn was ulcerated and this was surrounded by a rigid brown mass 
mummified tissue. The entire area was excised as completely as possible and was imr 
diately grafted with Ollier-Thiersch grafts. Relief of pain and healing followed, altho 
the patient died after several months from carcinomatous metastases. In such ca 
where it is impossible to excise all of the affected tissue, it is advisable to allow granu | 
tions to form before the grafting is done. 


i 2 


Fic. 142.— X-ray ulcer and burn of the wrist with contracture of the thumb. Dura‘ 
ten years.—1. The ulcer on the wrist. The dark line indicates the scar around the u 
which prevents flexion of the thumb. 2. The ulcer and scar were excised. The surrov 
ing skin was shifted somewhat and the defect left was filled with a whole-thickness gr 
Photograph taken two and a half years after grafting. Function of the thumb is per 
and the patient, who is a farmer, has had no further trouble during the ten years wl 
have elapsed since grafting. 
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ther. Another noticeable feature is the difficulty in checking the 
smorrhage, which seems to come from every portion of the wound. 

The use of radium has been advised for treatment of x-ray burns. 
ersonally, I have seen quite a few such cases in which after this treat- 
ent no improvement was noted, but as a matter of fact the condition 
as aggravated (Figs. 140-143). 


Fic. 143.-—Chronic ulceration and keratosis due to constant exposure to X-rays with- 
it proper protection.—1. The use of this hand had been practically lost on account of 
ainful ulcerations and the rigidity of the tissues. 2 and 3. The fingers were amputated 
t the first interphalangeal joints. The ulcerated area on the dorsum of the hand was 
icised and a pedunculated flap from the abdomen was implanted. The photographs were 
iken four years after implantation. The flap has gradually assumed the level of the 
urounding skin and is soft and movable. The movement of the hand is as normal as may 
> without the fingers, and is very useful to the patient. Five anda half years have elapsed 
nce the operation, and there has been no tendency to malignant degeneration on this hand. 


he use of the pedunculated flap on X-ray burns of the hands and feet is the procedure of 
roice. 


Radium Burns 


In its clinical appearance a radium burn is very similar to an x-ray 
urn. The treatment is practically the same, and the same sort of 
issue change is encountered. I have seen very extensive destruction 
ue to radium burns, and am sure that these burns would be very much 
nore numerous if the radium was as easily obtained as an a-ray 
pparatus. 


Burns Due to Electricity, Hot-water-bag Burns. Ice-bag Burns 


Burns due to electricity may be of the first, second or third degree. 
Chey differ from the ordinary burn in that they present at first a dry 
harred appearance, are not so painful, but are much more intractable. 
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It is almost impossible at first to determine how much destructio 
has taken place. A simple looking second degree burn, which woul 
give very little trouble if caused by ordinary heat, may conceal beneat 


Fic. 144.—Burn due to electricity. Duration three weeks.—1 and 2. Note tt 
exposed bones and the great destruction of tissue.-—3 and 4. After the wound w:z ¢ 
sterilized with Dakin’s solution the exposed bones were removed and the metacarpa 3 
were covered, as far as possible, with soft tissue. All other surfaces were covered wit 
small deep grafts. Photograph taken ten days after grafting. 


£ 
the blister a deep slough. Where the burn has been deep, the sloug { 
assumes very much the appearance of a dry gangrene. After the mai t 
portion of the slough has come away, further necrosis may occur, an . 


I 2 


Fic. 145.—Hot water bag burn of the heel. Duration several months.—This ulcer wi « 
healed in the Out-patient department by local treatment, and no recurrence has followe 
during several years. 


I have had several cases in which severe hemorrhage occurred eithe 
just before or just after removal of the slough. The slough should b 
removed as soon as its differentiation is complete, and everything shoul ! 
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done to stimulate granulations and the growth of epithelium from 
e edges, as the process of healing is very slow. Time may be saved 
- excision of the entire area followed by skin grafting, or the shifting 
of a pedunculated flap. These burns are most frequently seen on 
e hand, and in many instances there is complete loss of function due 
contracture, or to the loss of large portions of the extremity (Fig. 
4). ° ° 
Hot-water-bag Burns.—Burns from hot-water bags which are in- 
-equately covered, usually occur when the bag is placed against the 
‘in of a patient who is unconscious and consequently does not feel 


Fic. 146.—Ice bag burn. This burn followed the long continued application of an ice 
1z on the abdominal wall, which was used for the relief of pain in pelvic inflammatory 
tease. The destruction extended to the muscle. Note the extent of healing from the 
tyes in three months. The wound was healed promptly with small deep grafts by the 
tibulatory method. 


pin. It is as difficult to judge the degree of the burn as in those cases 
used by electricity. There is usually intense pain, and the healing is 
tremely sluggish. After trying many methods, I have found that 
haere the whole thickness of the skin is involved, excision and skin 
afting supply the only rational method of treatment. First and 
cond degree burns should be treated by the ordinary methods 
“ig. 145). 

Ice-bag Burns.—The application of an ice-bag for long periods to 
e unprotected skin may cause lesions which are very similar to hot- 
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water-bag burns. The same characteristics are present, and the trea 
ment, where the full thickness of the skin is destroyed, consists 
excision and grafting. First and second degree burns caused by : 
ice-bag should be treated by the usual methods (Fig. 146). 
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GHAPTERALN. 
SCARS AND KELOIDS 


SCARS | 


If he had to deal only with normal tissue the problem of the plasti| 
surgeon would be simplified. As a matter of fact however, the grea 
majority of cases which come under his care are either due to scar tissue 
or are complicated by its presence. Scars may either interfere with th 
function of a part, they may be painful, or disfiguring, and any onec 
these reasons call for the necessary treatment. a 

Several types of scars are encountered. 1. The depressed scat 
2. The extensive unstable scar. 3. The extensive smooth scar. 4. Ths 
contracted scar. 5. The keloid and hypertrophied scar. P 

Depressed Scars.—Many excellent methods of dealing with de j 
pressed scars have been described by Blair, Esser, and others, and thes 4 


I 2 3 
Fic. 147.—Method of repairing a defect due to scar tissue (Blair). 1. The shaded are 
indicates the tissue excised. 2. Sutures inserted. 3. Sutures tied. : 


can be best understood by reference to the plates. For several year 
I have used the method recently described by Poulard for the treatmen 
of depressed adherent scar of the face but the credit of publicatio | 
belongs to him. I have found it very satisfactory, especially in thos 
situations in which it is difficult to shift in the surrounding tissue 
any considerable distance. Depressed scars are often adherent t 
underlying muscles and cause pain and deformity. Complete excisio 
with the transplantation of either a fat or fascia graft and closure of th © 
skin should be considered in these cases (Fig. 147-154). 

Unstable Scars.'—The treatment of tightly stretched unstable scar 
that frequently break down has long been a source of worry to the sul. 
geon and distress to the patient. This type of scar usually follow . 


1 Davis, J. S. ‘Jour. Amer. Med. Assn.,”’ Dec. 22, 1917, Ixix, 2085. 
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‘ 


‘tensive deep burns, or loss of tissue by trauma, when the wound has 
sen allowed to heal by the slow process of cicatrization, without the 
d of skin grafting or of plastic operation. 
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Fic. 148.—Operation for the correction of depressed and adherent scars (Poulard).— 
' The depressed adherent scar. The dotted line indicates the incision to be made around 
ue scar. 2. The retraction of surrounding skin after the incision is made. The island 
| scar tissue. 3. The removal of the epithelial surface of the scar. 4. The normal skin 
osed over the island of scar tissue after undercutting. 
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Fic. 149.—Method of excising a depressed scar by means of oblique incisions.—1. The 
ark lines indicate the incisions made for excising the scar. These incisions make the 
>proximated surfaces somewhat longer than if they were made at right angles to the sur- 
ice. Thus the line of closure is thicker than the normal skin and allowance is thus made 
¢ subsequent shrinkage. 2. The wound closed. 


oe DEPRESSED &CAR 


Fic. 150.—Method of using the deep portion of a scar to buttress the skin.—1. The 
naded area indicates the scar. The dark lines the incisions. 2. The superficial portion 


f the scar is excised and the skin undercut, shifted inward and sutured over the undis- 
urbed deeper portion of the scar. 


The original wounds are always large and usually involve the 
ntire circumference of a part, such as the leg or thigh, or occasionally 


208 PLASTIC SURGERY 


the calvarium. In other words, the scar surrounds and compress 
the part. 

Some of the scars are bluish red with fine superficial vessels; othe 
are pale and seem to have little or no blood supply. Frequently the 


Cees PL 
Mia 
I 2 3 
Fic. 1r531.—Methods of dealing with depressed scars (Aymard).—1. Usual method 
separating skin from fat, as shown by dotted lines. The fat from each side is then dra 
together and held by sutures. 2. Aymard’s method. The thick black lines represent 1 


incision through the desired amount of fat. The block of fat depends on the skin flap 
its blood supply. 3. Shows the fat flap rolled in and sutured. The skin is then closed 


are superficial ulcers of varying size scattered over the surface. T 
scars are as unstable as wet tissue paper and the slightest injury w 
start an ulcer that will require weeks to heal. 


Fic. 152.—Depressed scar of the cheek following a cut.—This scar is directly across 
the natural folds of the face and neck, and for that reason is especially difficult to corre 
It is also deep and the adjacent tissue is infiltrated with scar. Complete excision with 
use of a pedicled narrow flap of subcutaneous fat turned into the defect is the method 
choice, with, of course, very careful adjustment and suturing of the skin. 


There is little resistance to trauma or infection and an area that 
healed may without any apparent cause, in a very short time bre 
down entirely, or multiple ulcers may develop. 


Fic. 153.—Deep adherent scars of the face.—1 and 2. Before operation. 3 and 
The result of excision, turning over a flap of subcutaneous fat and suturing. The scar 
the right side was much more difficult to correct as it cut across the natural folds. 


A number of these patients have come under my care, and for 
long time they gave me much trouble. After I had used many metho 
with little success, it occurred to me to try relaxation incisions and 
graft the defects thus made. 
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TecuNic.—Preferably the area should be entirely healed before 
e incisions are made, but in some instances when the healing of the 
perficial ulcers has been extremely sluggish, I have not waited for 
‘mplete healing, but have operated as soon as the granulations have 
en brought into a healthy condition. In preparation for operation 
the unhealed cases, after the granulations are healthy, the part is put 
»in a dressing kept wet with normal salt solution for 24 hours. The 
anulations are then painted with tincture of iodin, and the surround- 
g scar is cleaned with ether and alcohol. 
In many cases the relaxation incisions can be made after infiltration 
th a local anesthetic such as Schleich’s solution, or 0.5 per cent novo- 


Fic. 154.—Scars of cheek, eyelids and forehead, following an accident three months 
eviously.—1 and 2. Show the condition on admission to the hospital. The eyelids 
‘nnot be closed. 3. Result of excision of scars on the forehead and cheek, and of re- 
\justing the lid margins. Taken one year after operation. 


iin. In other instances a general anesthetic is advisable, especially 
large immediate Ollier-Thiersch grafts are to be used to cover the 
tefect. 

On an arm or leg long incisions should be made, parallel with the 
mg axis of the part, down to the deep fascia; or to healthy tissue, if 
1e destruction has been deeper than the fascia. Three relaxation 
icisions are usually sufficient for a limb, and they result in gaping 
‘ounds. The immediate spread of each relaxation incision varies 


vith the tightness of the scar. In some instances it is as much as from 
14 


~ 
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6. to 8.cm. (22s to 31s inches) at the center of the incision. The sprez 
of the first incision is, of course, the widest (Figs. 155-157). 


Fic. 155.— Unstable scar following a burn involving the entire circumference of the l 
Duration twenty-five months.—1 and 2. Four days after relaxation incisions were ma: 
The spread of the incisions were 7.5 cm. (3 inches), and 5.625 cm. (2}4 inches), and 4.3 
cm. (134 inches) at their centers. These wounds were not grafted until five days af 
operation, as the tissue was unfavorable for immediate grafting. 


Fic. 156.—Unstable scar of the leg continued.—1 and 2. Two months after grafti 
Note the individual grafts and the firm healthy condition of the scar tissue between" 
relaxation incisions. The atrophy of the leg is beginning to disappear. 


Fic. 157.—Unstable scar of the leg continued.—1 and 2. Taken six months af 
grafting. The depressions have filled up to the normal skin level. The leg has develo} 
and the patient walks without difficulty, after being confined to bed for twenty-five mont 


After the tension has been relieved the appearance of the scar tiss 
between the incisions soon changes and, instead of the thin, glos 
mottled look, the tissue seems to thicken and acquire greater stabilil 
This improvement is much more marked after a few days. 


- 
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When the scar is stretched over a broad expanse of bone, such as the 
‘sull, as many horizontal incisions as may be necessary should be made 
‘own to the periosteum. The spread of relaxation incisions over bone 
, not so marked as over soft parts and some undercutting may have 
|) be done. 

In these cases the beneficial effect is more marked after a week or two, 
ut in the end the result is very satisfactory. 

In some cases of very long standing the tissue exposed by relaxa- 
ion incisions has atrophied from pressure and lack of use and has 
uch a poor blood supply that immediate grafting is unwise. In these 
ases it is advisable to wait for several days until the wounds are lined 
rith granulation tissue, and then apply the grafts. In other instances 
‘mediate grafting is justified, but this point must be determined at 
he time of the operation. 

It is extraordinary to note the rapidity of healing of the superficial 
cers after the relaxation incisions have been made. 

I have used all types of grafts on the defects caused by the relaxa- 
Jion incisions with satisfaction. 

There has been no recurrence of superficial ulceration in any case 
n which the tension has been completely relieved by the method 
previously described. 

By the use of relaxation incisions with immediate or subsequent skin 
trafting of the defects, large unstable scars can be strongly healed in a 
comparatively short time, and patients who have been incapacitated 
’0r many months can resume their usual occupation. 

Extensive Smooth Scars.—These scars may be level with the skin 
or slightly depressed, and may cause very little trouble. They may be 
‘mooth and movable over the underlying tissues and show little tend- 
2ncy to contract. Unless they are situated on the face or in some other 
‘onspicuous position, it is advisable to let them alone (Fig. 158). 

Many methods have been suggested. Excision with skin grafting 
Asually gives a result more unsatisfactory than the original scar, unless 
1 successful whole-thickness graft can be transplanted, in which case the 
result is good. 

The method suggested by Morestin of gradual partial excision is by 
far the best, and I have found the results most satisfactory in a number 
of cases. In brief, the procedure is as follows: Excise an elliptic- 
shaped piece of the scar, having the long axis in the direction which is 
judged most advisable. The size of the ellipse should be limited only by 
the ability to approximate the edges after excision. The edges should 
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be sutured (either with or without undercutting), and then after a fe 
weeks, when the surrounding skin has stretched, more of the scar 
excised in the same way, the selection of the portions to |} 
excised depending on conditions. I often allow several months t 
elapse between excisions, especially if the scar is on the face. The fin 


Fic. 158.—Scar on cheek following a burn. Treatment by gradual partial excision. 
1. The wide depressed scar can be seen. It is unsightly and in a conspicuous positic 
2. On account of the shape, size and situation, complete excision at one time was impossib 
An elliptic portion of the scar was removed at the first operation, and the edges were clos 
without puckering. Six months later, after the surrounding skin had stretched, the 
maining portion was excised, and normal skin was sutured to normal skin, the result bei 
a very inconspicuous line scar. 


result is a linear scar which eventually can be made quite inconspicuot 
This method is unquestionably the best for the purpose. 

Contracted Scars.—The most serious result of the formation of sc 
tissue is to be found in what we may term the contracted scar. The 
is no doubt that less scar tissue is formed in wounds of any kind a1 
in any situation if the healing is rapid and uncomplicated. The ma 
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bject, then, is for the surgeon to assist this process in every way 
ossible. 


3 ‘gk. ot Z 
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Fic. 159.—Contracture of the chin and neck following a burn.—1. The angle of the 
outh is drawn down and outward by the scar which covers the chin and neck. Note the 
ar on the cheek and the band connecting the chin with the base of the neck on the left 
de. 2. Result of plastic operation and the shifting of flaps for the relief of the neck 
yntracture and the drawing down of the angles of the mouth. The fresh scar on the cheek 
the result of gradual partial excision of the scar tissue. 


Contracture may take place in any situation and in spite of every 
fort to prevent its occurrence. The regions in which contractures are 
articularly liable to occur are around joints and particularly where 
xtremities join the body. 


Fic. 160.—Contracture following a burn of the face, neck and chest.—Note the eversion 
f the lower lip, the tilting outward of the alveolar process and the obliteration of the neck. 
he ear on the left side is pulled down by scar which involves the cheek and chest. Note 
ae distortion of the areola around the nipples by the pull of the scar. 


The majority of contractures on the limbs are on the flexor side and 
very precaution should be taken during the treatment of injuries 
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Fic. 161.—Bilateral ectropion of both lds due to contracture following a burn. 
Note the thickened mucosa. The skin of the entire face is involved and there is al 
destruction of the ale. On account of the scar tissue involvement of the surroundi: 
tissues whole-thickness grafts should be tried first to relieve the ectropion, and if not su 
cessful then split pedunculated flaps from a distant part. 


I 24 3 4 


Fic. 162.—Caentracture of both hands following a burn.--1 and 2. Shows the deformity 
the left hand. 3 and 4. Shows the deformity of the right hand. 
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Fic. 163.—Distortion of the hand following a third degree burn ina child.—Note the 
treme extension of the little finger and of the first phalanx of the ring finger. Relief may 
obtained in such a case, after thoroughly loosening the fingers, either by the transplanta- 
yn of whole-thickness skin, or by the use of a pedunculated flap from the abdominal or 
est wall. 


Fic. 164.—Extensive scarring of both legs following a burn. Duration seven years. 

The anterior aspect of both legs and thighs is covered with scar tissue which frequently 
reaks down. On the inner side of the left leg a web of scar can be seen extending from the 
uddle of the thigh to the middle of the leg. This prevents full extension of the knee. 
: Posterior view. Note the width of the left popliteal space. The back of the right thigh 
nd leg is covered with a thick irregular mass of scar tissue. 3. Result of removal of the 
‘eb on the left side, and the formation of a popliteal space by shifting inward a long double 
edicled flap of slightly involved skin from the outer portion of the posterior aspect of the 
high. The right popliteal space was improved by excision and grafting, but the result on 
Nat side is not satisfactory. This is one of the cases in which extensive involvement with 
ar precluded the use of pedunculated flaps from the other leg or thigh. 
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or burns of the extremities, or neck, to avoid this condition by means: 
over-correction with splints, adhesive plaster, plaster of Paris, coi 
tinuous traction with weights, or continuous elastic traction, et , 
These methods, with proper massage, may also be of use in treating tl 
contractures after they are formed. 

Some of the most difficult problems brought to the plastic surgec | 


are those due to contracted scars. 


The contractures of any duratic 


exerting a constant tension on bones (for instance of the forearm) w | 


A 


¢—————___——_ 


B 


Fic. 165.—Incisions for liberating 
a band of scar tissue (F. S. Afathews). 
—The line AB represents the raised 
band of scar and along it the incision 
is made dividing it into two leaves. 
FD and EC represent two lateral inci- 
sions. Then by traction the points A 
and B are separated, and E is drawn 
into theangle at D, while F is drawn 
to C. This lengthens the scar and 
draws the tissues together in an ir- 
regular line. 


cause great retardation of the growi | 
of the bone, and I have seen in ade 
tion to the retardation marked bowir 
of both bones of the forearm, and ev: { 
of the femur, from the constant pull | 
dense contracted scar tissue (Figs. 15¢ 4 
164). 

TREATMENT.—lIn the relief of the { 
contractures the entire scar should 1 
excised, if possible, and either the edg 1 
closed or the defect filled with a sk ] 
graft, or with a pedunculated flap. 

I have seen very extensive co 4 
tracted scars extending from the shou 3 
der to the knee, which prevented an ere 
position. The great size of such asc. 
absolutely prevented complete excisio 
and this difficulty was overcome al 
the tension was relieved by breaki 
the continuity of the scar in sever 
places by excision or division of t 


deepest areas and grafting the defects, or shifting in a pedunculat 


flap. 


Division of the contracting bands (with either single or multif. 
incisions), has often been tried, but in the majority of instances the» 
will be a recurrence in spite of the over-correction (Fig. 165). 

The actual treatment of contracted scars will be subsequently co 
sidered more in detail under the plastic surgery of the various regio! 


Tattooed Skin and Powder Marks 


The only way to dispose of tatlooed skin is to excise the area. F 
small areas the excision may be done at one time with immediate sutul 
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‘r the large, partial gradual excision with suture each time should be 
nployed. A large area may be completely excised, and after the edges 
-iwe been drawn in as much as possible, the defect may be grafted. 
nless the full thickness of the skin is removed the pigment cannot be 
itirely eliminated. I have proved this point by transplanting grafts 

whole thickness taken from a tattooed area, and have found that 
1e pigment of several colors will remain in the grafted area after it has 
zaled in its new position. 

PowbER MARKS in the skin are usually due to an explosion of powder 
ose to the part. If a powder burn is seen when fresh, good results 
ay be obtained by thorough scrubbing of the area with a stiff brush 
pped in peroxid of hydrogen. If the particles of powder are well 
attered, they may sometimes be removed by inserting a blunted hypo- 
prmic needle into each opening, and injecting peroxid of hydrogen 
hich will bubble out the carbon. 

In older cases there is little to do except to excise and suture, or to 
ccise and fill the defect with a graft or flap. In the cases in which 
irticles of coal dust have been driven into the skin similar procedures 

hould be followed. When these substances have penetrated through 
ie skin, after the wounds have healed we may have a series of subacute 
afections occurring sometimes months apart. These should be treated 
« any other localized infection. 


KELOID (CHELOID) 


Keloid is a dense, fibrous growth in which the blood vessels and 
tls are far apart. This condition commences in the corium. Keloid 
ay develop in a clean scar, such as that which follows a per primam 
paling, or spontaneously in the skin. It may also develop when heal- 
ig has taken place over exuberant granulations in a sluggish wound; 
. other words it is an hypertrophied scar. The histological picture is 
‘actically the same wherever the growth develops (Figs. 166-170). 

It is well known that the negro race is particularly liable to develop 
loid, even in the most trivial superficial scar. Certain white indivi- 
als have this same tendency, but why it exists is not known. I have 
en on the same negro extensive multiple keloids of the neck and face, 
id at the same time smooth, flat movable scars on the arm with no 
ndency to keloid in them. I have also seen white persons with 
2loid development in every minor injury of the skin, and in scars follow- 
ig Clean operations. I have in mind several instances in which keloid 
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developed in a portion of a clean appendix scar, while the rest of t] 
scar remained soft. flat. and pliable. It is possible that some su 


Fic. 166.—Recurrence after excision of a keloid of the wrist following an acid burn 
Note the new growth extending from one extremity of the incision to the other. Also 
keloid growth at the site of the sutures. This wound healed per primam and the grov 
began after several weeks had elapsed. 


Fic. 167.—The treatment of keloid by excision and whole-thickness grafting.—I. 
extensive thick keloid of the wrist following a burn was completely excised and the de 
covered with a whole-thickness graft. 2. Partial excision of a keloid almost surroun: 
the forearm. The area covered with a whole-thickness graft extended the length of 
growth and from the upper margin to a longitudinal scar which can be seen near the Ic 
margin of the growth. The ultimate result is considerable improvement in most cases, 
in some instances the graft also becomes involved with keloid tissue. In such cases 
grafted area will gradually become thinner and softer, and eventually be much less ot 
tionable than the keloid itself. Sometimes the graft will be wholly successful and ex 
for the marginal scar will replace the keloid with normal skin. 


stance circulating in the blood, or which is present in the skin, may 
responsible for these growths, but this has not yet been determined 


SCARS AND RELOTDS 


7 


ws 


Fig. 168.—Keloid following a burn of the shoulder, neck and axilla of a 


limit of abduction is shown. These keloids were partially excised 


sa 8 


white boy.— 
and whole- 


kness grafts were implanted. The result was fairly satisfactory as there was complete 


oration of function, and the remaining keloid softened considerably. 
been under observation for nine years since aperation, 


Fig 


the edges 


ind also in isolated pat« hes. 


This patient 


t)< cy > weey is . e 
j 109. Extensive keloid on the back and buttock of a negro, following a burn.--A 
ion of the growth has not vet become pigmented, but the pigment is extending 


xy in 
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Keloids are hard and usually red and may project above the surfa 
of the skin, in some cases for several centimeters. . They are rigid al 
thus in certain situations (as around joints) may interfere with functic | 
They often itch and burn. Some are very large and may be pedunc 
lated, and these oftén break down and ulcerate, owing to poor circulatic 

Some keloids, if left alone, gradually become smaller, but this ist . 
exception rather than the rule. 

The growth may develop in any scar, great orsmall. Ihavenotic { 
that it is particularly apt to occur following acid burns. There is 
sure way of preventing the occurrence of keloid. The methods _ 
treatment are uncertain, and the liklihood of recurrence is most probab { 


OIA As kane ees 


Fic. 170.—Keloid following piercing the ears for ear-rings. Recurrence. (S1 
No. 26285).—1. One year after piercing the ears. Note thesize ofthe growth. Theke 
on the other ear was about the size of a marrow-fat pea. The patient came to the hosp * 
because there had been rapid increase in the size of the growth. Complete excision ¥ 
closure was possible. Per primam healing. Recurrence followed, and larger growths va 
excised a year later with closure, and per primam healing. 2, 3 and 4. The patient 
turned four years after the second operation with the condition shown. The growth: i 
the ear were excised, but not closed, and several radium treatments were immedia: 
given. Two years later the patient returned with an extensive recurrence in all a. 
where there had been operative interference. (This case was not under my pers - 
care.) 


Methods of Treatment.—1. Excision and closure. (2) Excis* 
and skin grafling. (3) Partial gradual excision. (4) X-ray and radit 
(5) Injection of fibrolysin, etc. (6) Freezing with carbon dioxid snow. 

Excision and Closure.—In comparatively small areas this can 
done. If the growth is an hypertrophied scar, there is a possibility 
success by this method, but in the majority of cases the growth rec » 
and is larger than before. Furthermore, keloid may also develop 
the stitch holes, and in the needle wounds through which the lc 
anesthetic has been injected. 

L. Freeman suggested the underlining of incisions with strips 
fascia lata to prevent recurrence of keloids in scars by the eliminat 
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tension, and reports two cases. He says he does not believe that 
is method will be of much value, if any, in spontaneous keloid. 

Excision and Skin Grafting.— Excision with skin grafting has been 
ied often, and in extensive cases promises a fair amount of success. 
have had considerable improvement follow the excision of large 
loids followed by Ollier-Thiersch grafting, and in some of these cases 
which complete excision was possible there has been no recurrence. 
ta few cases I have used whole-thickness grafts to fill in the entire 
ea after excision and have had fair success. When skin grafts are 
ied, the entire defect should be covered with large grafts. 

Partial Gradual Excision.—Morestin has been successful in the 
eatment of keloid following an extensive burn by partial gradual 
‘cision, which is done in a manner quite similar to that already de- 
ribed under scars. I have used this method on a few cases, and am 
vorably impressed with it. 

X-ray and Radium.—A number of articles have appeared on the 
tlue of x-ray and radium in the treatment of keloid, and I sincerely 
pe that by these rays this knotty problem may be eventually solved. 
owever, aS a number of these cases are constantly being referred to 
e by x-ray men, it would seem that they are not quite sure of the suc- 
ss of this method. Ido feel, however, that x-ray and radium may be 
sry useful in certain cases, and especially as a subsidiary procedure 
ter excision and closure, or after excision and skin grafting. Curtis 
4rnam has suggested to me that the radium or x-ray treatment 
ould be carried out first, and that after the scar is flat and soft exci- 
on should be done. 
| Injection Method. Fibrolysin—At one time the use of fibrolysin 
diosinamin sodium salicylate), was much exploited in the treat- 
ent of scar tissue and of keloid in particular. This substance was 
‘jected around the keloid, or at a distance from it, every two or three 
“ys. The doses are put up in ampules containing 2.3 c.c. of the solu- 
mM, equivalent to o.2 grams (3 grains) of thiosinamin, and the keloid 
is supposed to soften and finally disappear. 

Tubby makes multiple incisions, about 0.2 cm. (slightly over 14 
ch) apart, across the keloid, and including the subcutaneous fat and 
so about r.cm. (2 inch) of the normal skin on each side. After 
morrhage has been checked he rubs in the fibrolysin and in addition 
jects from 10 to 20 minims. After the healing is complete the process 
repeated. If necessary, this procedure is carried out several times. 

My experience with this method has been limited to three or four 
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cases and in each case the keloid has been larger at the end of the tre: 
ment than at the beginning, although possibly a good deal softer. 

In my hands fibrolysin has been unsatisfactory, and I prefer sor 
of the other methods of treatment. There seems to be little danger 
it is properly used, although I have seen sloughing of the normal sk 
at the site of the injection. 

VARIOUS MIXTURES besides fibrolysin have been used for injecti 
in the treatment of keloid. A mixture of creasote 1 part, to pi 
olive oil 15 parts, has been advocated by Lesieur, who injects fre 
0.3 c.c. to 2. c.c. beneath the skin near the edges of the growth, but1 
into the keloid. This is repeated every two days and good results ha 
been reported, although long continued treatment may be necessa 

Freezing with Carbon Dioxid Snow.—Carbon dioxid, used eit! 
as snow which is molded into the desired form, or compressed ii 
an opaque ice by means of a special apparatus, or as a thick mi 
mixed with ether, is often used in the treatment of keloid. I havel] 
some success with it in the treatment of masses of keloid not lar,j 
than 2.5 to 5.cm. (x to 2 inches) in diameter. The snow or ice sho - 
be shaped to conform to the mass of keloid to be treated and the en | 
surface covered by one piece of snow, or different sections may _ 
treated one after the other, until the whole surface is covered. W.1 
snow or ice is used, the element of pressure must be taken into c3 
sideration. The treatment should last for from one to two minu_ 

When the ether mush is used the surrounding skin should be 7» 
tected with several layers of adhesive plaster. Then a layer of j 
mush about 0.5 cm. (1 inch) in thickness is applied with a woo :! 
spatula and is allowed to evaporate. Occasionally after using car { 
dioxid snow there is an intense reaction, although generally onl 
blistering over the treated area follows. This area should be dried | 
as soon as possible, and after the scab has come away another try 
ment is given, the procedure being continued as long as necessi — 

The method is uncertain, as are all the others, but occasion 
good and permanent results are obtained. 
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CHAT DERN, 


MALFORMATIONS 


Quite a number of congenital blemishes and deformities are refer 
to the plastic surgeon, and it seems advisable to consider them at « 
time in a general group, rather than to take them up individually 
the sections dealing with the various regions (Figs. 171-175). 

ANGIOMATA become of interest to the plastic surgeon when tt 
situation is of cosmetic importance, or when their size interferes w 


Fic. 171.—Hemangioma of the scalp. Congenital.—This growth projected 2 
(44 inch) above the surrounding skin. The dark areas outlined on the skin are ] ~4 
stains following slight nicking which occurred when the hair was shaved. This gr ‘*} 
was removed by partial gradual excision. No recurrence has followed. 


function. These lesions are usually congenital but they may ap }J 
within a few weeks after birth and these either result from abnoi: 
development of preéxisting vessels or are due to newly formed bloo 4) 
lymph channels. 

Many angiomata are found in situations corresponding to the & 
bryonic lines of fusion. Those made up of blood vessels are ci d 
hemangiomata, and those made up of lymph channels are ci -4 
lymphangiomata. 
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Hemangiomata may consist either of capillaries, veins, arteries, or 
‘Jarge vascular spaces with an endothelial lining. All of these varie- 


‘es may be found in one tumor. The tumors may be single or mul- 


ple. They may be found in any tissue or organ, and on any portion 


> the surface of the body. They are compressible and immediately 


Fic. 172.—Hemangioma of the upper eyelid.—1. Note the position and extent of the 
owth. The entire upper lid is involved and the lid cannot be raised to its full extent. 
t The result of several gradual partial excisions. The lid can be raised normally and the 
owth has been eliminated without distortion or contracture. 


wfill with blood when the pressure is removed. Some which are com- 
osed principally of arteries, or in which arteries open into the large 
ascular channels, will pulsate. It is seldom, if ever, that a definite 


ngle afferent vessel is found, the ligation of which will cause collapse 
¢ the tumor. 


'G. 173.—Hemagioma of the tip of the nose.—1 and 2. Front and profile views. This 
case was cured by partial gradual excision. 


Hemangiomata are quite common. Those which are of particular 
iterest to the plastic surgeon are situated either in the skin, the 
lucous membrane, or the subcutaneous tissue. 

Hemangiomata always present certain potential dangers, the most 
‘tous of which is the liability of hypertrophy and possible develop- 
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ment whereby a small, easily treated tumor, may become a lar; 
growth which is difficult to treat, and which may subsequently cau: 
horrible deformity. For this reason alone early treatment should } 
urged, but in addition we must never forget the danger of hemorrhag 
which may be spontaneous (in thin-walled tumors), or may occur aft 
slight injury. I have seen several patients who have been almo 
exsanguinated by such hemorrhage. Moreover, one must always be. 
in mind the possibility of a hemc 
rhage at the time of operation, whi: 
is often severe and very difficult 
check. 

In the skin -the smooth, brig 
red nevus flammeus, or bluish r 


PIGe 7.4. Fic. 175. 


Fig. 174.—Angioma involving the upper half of the ear. It is continuous with an ext 
sive angioma of the cheek.—Ten years ago this growth was much more extensive. 
was controlled by tying off the anterior and posterior auricular vessels, and by mult t 
punctures with a fine pointed cautery. Just before this photograph was taken ra. 
growth occurred with much pain, and several spontaneous hemorrhages. All bl: 
vessels leading into the growth were tied and considerable tissue was excised, only eno 
being left to suture over the cartilage. 

Fic. 175.—Hemangioma of the lower lip. Congenital.—1 and 2. 
views. This growth was removed by partial gradual excision. 


Profile and fr - 


n@vus vinosus, both of which used to be called “‘port-wine mark ~ 
are made up of dilated capillaries. Sometimes the surface may 
dotted with red or bluish vascular nodules. The color of some of th 
growths is very faint at birth, but develops rapidly. In others if 
brilliant from the first. Some of the “‘port-wine marks” may fade : 
as the patient becomes older, but this is the exception. These ma 
often correspond to the peripheral distribution of a cutaneous ne » 
(Cushing and others). The size varies from that of a pin-head to la 
areas; one-half of the face, or the greater part of a limb may be im : 
cated. Some of the flat teliangiectases may develop later into brilli: ' 
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d, sharply circumscribed masses, which are somewhat lobulated on 
e surface and which may project several centimeters beyond the level 

the skin. The hemangiomata in the subcutaneous tissue usually 
iow through as bluish masses (Fig. 176) 

Some hemangiomata acquire their full growth within a few weeks 
ter birth, and never tend to spread; others, after being latent for a 
ng period, may spread rapidly, become cavernous, and grow to large 
ze. For this reason early treatment is essential, as it is impossible 

determine whether a given tumor will or will not hypertrophy. 

TREATMENT.—The treatment of hemangiomata confined to the 
in varies with the type. 

Treatment of ““Port-wine Marks.’’—The smooth “ port-wine mark”’ 
ten situated on the face, is very difficult to handle. The result of 


- Fic. 176.—Port-wine mark involving the face. Congenital.—Note that the angioma- 
1s involvement does not extend past the midline. The warty-looking areas are pro- 
‘ting masses of angiomatous tissue of a different type. 


ray treatment is unsatisfactory. Curtis Burnam tells me that excel- 
nt lasting results are obtained by the use of radium in the case of 
ulldren, but that adults do not respond nearly so well. 

The Paquelin or electric cautery has been used with success, as far 
i destroying the brilliant color, in searing the ‘“port-wine marks,” 
it if the burn is deep enough to destroy the capillaries a definite scar 
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is left. Multiple superficial punctures with a fine-pointed cautery hay 
been tried with partial success. The electric needle has also been usc 
with about the same result. All of these cauterizing methods a 
painful. 

In my hands the best results have followed treatment with cark 
dioxid snow, either compressed or as a mush in ether. Personally, 
prefer the mush, for the reason that much larger areas can be treat 
in a short period of time. The technic of application is the same as th 
described under the treatment of keloids. 

Blisters will form, and here and there a superficial slough may occt 
A second treatment is given in from 10 days to two weeks (after t 
scabs have come away), this procedure being continued as long as nec 
sary. The color of the area can be made much paler by this treatmer 
and in many instances a fairly normal looking skin will be left, althou 
scar tissue is always present. 

During the freezing, and also during the process of thawing, there 
a good deal of pain which, however, soon yields to continuous cold co: 
presses, and the associated swelling soon subsides. In selected are. 
where the skin is lax, and the ‘‘port-wine mark”? is fairly small, excisi: 
(either at once or gradually), with closure, is the method of choi: 

In areas which have resisted all other methods of treatment, ex 
sion and grafting with Ollier-Thiersch, or whole-thickness skin gra. 
may be advisable. 

Treatment of Arterial or Venous Hemangiomata.—In small, sim; | 
hemangiomata situated in the skin, which project above the skin lev 
all of the above methods may be used, but the method of choice is ex i 
sion and closure, as the scar will be smaller than that caused by the otl- 
procedures. Partial progressive excision may also be used in lar; | 
growths of this type. In very large areas excision followed by st 
grafting is advisable. 

The injection of coagulating substances, such as boiling water, ii 
these tumors has been tried with more or less success. Shrinkage 
the growth is obtained, but in this type of tumor such injections : 
often followed by serious sloughing. 

The x-ray and radium have proved disappointing in the treatm: - 
of these tumors and, as far as I have seen is not dependable. 

Treatment of Cavernous Hemangiomata.—Cavernous hemang | 
mata have proved very difficult to handle. G. B. New has obtair 
splendid results in some of these cases in children by burying radi 
(radium emanations may also be used in the same way), in the substa 
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‘the tumor and allowing it to remain there for the required time. 
his is a great improvement over the external application of radium, 
id New reports comparatively little external scar following this 
ethod. In a personal communication, he says that the results in 
der patients are not so satisfactory and that a white scar may result. 

The treatment of cavernous hemangiomata with the x-ray seems to 
wwe been a failure, from the cosmetic standpoint at least. I have 
id several patients under my care who had been submitted to multiple 
posures to x-ray and whose hemangiomata had undoubtedly been 
tired, but unfortunately at the same time the entire part involved 
sughed away and had to be reconstructed from other tissues. 

The infection of boiling water into this group of tumors was first 
ied by John A. Wyeth of New York, and the method was elaborated 
ter by F. Reder of St. Louis. It is certainly effective so far as de- 
roying the growth is concerned. 

In brief, the method is as follows: General anesthesia is necessary. 
ae surrounding skin should be protected with moist cloths to prevent 
alding. To guard against possible embolism it is necessary to make 
ripheral compression while the injection is being made. This can 
sily be accomplished by using flexible lead tubing, which can be 
aped to surround the growth, and should be pressed firmly into the 
in during the process of injection. 

The hands of the operator should be protected by several pairs of 
bber gloves, or gloves of thick washable leather. The water (which 
ould be as nearly at the boiling point as possible), is injected from a 
ass syringe through a slip needle, which is inserted into the normal 
in about 0.5 or 1. cm. (16 or 26 inch) from the tumor. In small 
mors the whole area may be injected at one time; in tumors of 
rge size the injections may be made in only a portion of the tumor, the 
her portions being treated later. 

Hyperdistention almost inevitably produces sloughing, and every 
‘ort should be made to avoid it on account of the delayed convales- 
nce and the subsequent scar. When the skin begins to turn a greyish 
lor the injection into that portion should be discontinued. 

The water should be injected slowly. In large tumors several 
‘aces may be put in at a sitting. Care should be taken that every 
rtion of the tumor is injected. A good deal of swelling usually occurs 
mediately after the injection, but may be controlled by the use of 
ld compresses. The treatments should be two or three weeks apart, 
id quite a number of injections may be necessary to accomplish a cure. 
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The final result, unless sloughing has occurred, will show a fairly norm; 
looking skin, although the formation of a visible scar is unavoidable 
the tumor has been in the skin itself. 

Morestin uses a mixture of equal parts of go per cent. alcoh 
glycerin and formalin, for injection, and reports good results. He us 
from 7.to 12.C.c. at a sitting, being very careful not to inject more tha 
few drops in one place for fear of a slough. 

I have used both of these injection methods, and have had succe 
in a certain number of cases. The coagulating fluids have the adva 
tage of forming scar tissue, and I have employed them for this purpc 
in very extensive growths whose character contraindicated success!’ 
operative interference on account of probable fatal hemorrhage. 
these cases, after sufficient scar tissue is formed, operative interferer 
may be undertaken without danger. . 

I have noted symptoms of embolism in face cases after injectic 
of boiling water, and also of the alcohol, formalin and glycerin mixtu 
but fortunately these symptoms soon subsided. : 

It is almost impossible to cure one of these growths and lea. 
normal looking skin if the skin itself is involved. For this reas 1 
excision is preferable if it can be done with safety. The growth m¢ 
be removed at one time, or in stages. It may be necessary to 
arteries and veins (such as the facial, temporal, or external caroti 4 
in dealing with growths on the face, and even then the hemorrhz 
may be alarming and difficult to check. Excision may be used in c 
junction with the injection method in very bad cases. 

In cavernous hemangiomata of the nose or cheek, the underly: ' 
bones are often hypertrophied. In the operative treatment it may ~ 
necessary to chisel off these thickened portions. 

In large cavernous hemangiomata of the cheek or nose, on seve . 
occasions I have transfixed the growth in various directions with bh | 
steel pins, used on the same principle as Wyeth’s hip-joint pins, 2° 
by means of elastic compression have obtained a comparatively blo 
less field. 

Lymphangiomata.—The tumors are very similar to hemangiomé t 
except that they are composed of lymph vessels; they may also t: 
on an abnormal growth at any time. The cavernous type is of inter . 
to the plastic surgeon, as macroglossia and macrochelia are due 
the presence of lymphangioma and are often difficult to treat. 
has had good results from radium in lymphangioma of the ton, 
and considers this the best treatment. He uses either external 
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dlications, or else incises and buries the radium as in cavernous hem- 
ingioma. The x-ray seems useless in the treatment of this type of 
cumor (Fig. 177). 

I have had under my care an extensive cavernous lymphangioma 
of long duration covered with dense leathery skin, which could only be 
successfully treated by operative methods. Gradual partial excision 
with final plastic readjustment was employed. 

In the dense thickening of the skin with heavy folds which we some- 
-imes find, operative measures are our only resource. 

Hypertrophy of the Tongue (Macroglossia)——Hypertrophy of 
the tongue is caused by a cavernous lymphangioma involving the 
submucous connective tissue and sometimes the muscle of the tongue. 


Fic. 177.—Lymphangioma (congenital) of the thumb.—The growth surrounded the 
shumb from the base of the nail to the metacarpophalangeal! joint. It was removed by 
dartial gradual excision. 


[t may implicate the whole tongue or only a portion of it. The tongue 
may be enlarged at birth, or rapid subsequent increase in size of a pre- 
viously small growth may develop. The enlargement is sometimes 
so great that breathing, eating and talking are interfered with, and the 
celief of this condition calls for radical surgical measures. 

Treatment.—If the hypertrophy is localized, this part may be ex- 
cised and the edges sutured. When the entire tongue is involved, a 
deep wedge of tissue may be removed from the tip or from some other 
part selected, and the wound closed. It may be necessary temporarily 
to block or to tie the lingual arteries in extensive cases, and sometimes 
tracheotomy is indicated. 

When the tongue is simply enlarged so that its edges are being 
constantly bitten, Butlin’s operation of marginal resection as modified 
by Handley, is useful. The tongue is transfixed far back with a strong 
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Fic. 178.-~Method of excising a wedge of tissue from the tip of the tongue for hype 
trophy.— Note the position of the posterior suture which should be tied as soun ast} 
wedge is removed, to check hemorrhage. 


Fic. 180. 
Fics. 179 and 180.-~Modification of Butlin's operation for marginal resection of ! 


tongue (Handley) —1. Shows the primary incision with sutures placed, which close. 
wound and prevent bleeding. 2. The tongue is controlled by traction on sutures a 
tenaculum forceps. Note the angle of the knife in making the incisions. 3. Shows t 
shape of the defect after removal of the wedge-shaped area of marginal tissue. 4. T 
excision has been completed on one side and the sutures placed. 5. The result after co 
pletion of operation. 
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«thread by which it can be controlled. The tip is grasped with a 
yiaculum forceps and pulled forward. A transverse incision about 
+ cm. (1 inch) long is made on the dorsum of the tongue parallel 
ith the tip. The tongue is lifted and a corresponding incision is made 
| low at the junction of the rough mucosa of the surface with the smooth 
31icosa of the inframarginal portion. ‘These incisions are made so as 
‘;cut out a wedge-shaped segment, but the segment is left attached 
: each end to the tongue. The edges of the wedge-shaped defect 
+> sutured immediately and bleeding is thus controlled. The excision 
« the wedge is gradually continued, sutures being inserted as the 
{sue is removed. ‘The wedge is made more and more shallow until 
{2 level of the last molar tooth is reached, when the tissue is cut away 
ctirely from the tongue on that side. A similar procedure is then 


‘Fic. 181.—Macrocheilia. (Surg. No. 29870).—The mild grade of lymphangioma of the 
ver lip shown in this case was cured by the excision of wedges of tissue. The tongue was 
a» somewhat thickened but not enough to require operative interference. 


(cried out on the other side. This is an excellent operation. No 
]ood is lost, the operator has absolute control of the situation at all 
‘nes, and the necessity for tracheotomy is eliminated. This method 
1ty also be used when only one side of the tongue is involved (Figs. 
13-180). 

Hypertrophy of the Lips (Macrochelia).—Occasionally we find 
l.pertrophy of one or both lips due to a lymphangioma. This may 
Bey in size, in some instances being so extensive that the weight and 
lickness cause complete eversion of the lower lip. In the more 
lirked cases the motion of the lip is interfered with. The char- 
‘teristics of these growths are those of ordinary lymphangioma which 
lve been discussed elsewhere (Fig. 181). 

Treatment.—Radium is said to give good results. In extensive 
‘ses Injections of boiling water or other coagulating fluids may be 
teful, and if the growth is not destroyed by these measures we have 
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at least the formation of scar tissue, which may facilitate operati 
procedures. 

Excision is the method of choice. This may be done at one ti 
when the involvement is not too extensive, or in stages. ‘The excis 
areas should be so planned as to avoid puckering and distortion of the] 

Moles (Extensive).—Extensive moles are usually congenital, 
appear shortly after birth. They vary in size, but may be very lar 
sometimes covering a considerable portion of the face, or of a lin 
The color varies from a faint brown to a jet black (Fig. 182). 


Fic. 182.—Extensive hairy mole of the cheek. Congenital.—1. Note the size of 
mole. It extends from the angle of the mouth nearly to the lobule of the ear. 2. 
month after excision. The skin of the cheek below was shifted up to partially cover 
defect after a relaxation incision was made, and the raw surfaces were grafted. 


Some of these moles, at birth, are depressed slightly below the le 
of the surrounding skin, and may be soft and velvety to the touch: 
without hair. Others may project definitely beyond the skin le 
and be thick, pebbly and covered with hair. The growth of hair n 
be thick or scanty, short or long, fine or coarse. 

Treatment.—The best and safest treatment, on account of the 
bility of subsequent malignant degeneration, is early excision at: : 
operation, if possible; or if the growth is very large, in stages. Ih 
often excised these growths and filled in the defect with a peduncula 
flap, or with an Ollier-Thiersch, or whole-thickness graft, and have ] 
good results. Carbon dioxid snow may be used with success on sn 
areas without much hair. 


Supernumerary Digits (Polydactylism) 


By polydactylism is meant the presence of an excess numbel | 
fingers or toes. In many instances heredity can be traced. 
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Fic. 183.—Supernumerary 
umb.--~Amputation with proper 
mming of the projecting articu- 
ion was done. 


* 


Fig. 184-—Polvdactylism. (CNV-ray Ne 
. 35961).~~ Double little toe. 


Ge 185.—~Polydactylism. 


(X-ray No, 22252). 


22524 


Five fingers and a thumb, all,of which 
functionate normally. 
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The deformity may be unilateral or bilateral, or the hand and foo 
on the same side may be involved. As many as 13 fingers on each han . 
and 12 toes on each foot have been reported. The fifth finger is mos - 
often double. 


ataeesdh eis Lert 


Fic. 186.—Thickened thumb with double fused terminal phalanx (X-ray No. 46359). 


ESD ECE Ee 


The covering of the extra digits may be composed only of ao an 
subcutaneous tissue, or all the normal soft parts may be present. 
extra finger may approach normal development and voluntary rete 


Fic. 187.—Cloven hand (X-ray No. 3377).—The thumb and little finger are prese ‘ 
although deficient in phalanges. Note the stumps of the metacarpal bones betwe 
Much can be done to improve the usefulness of a hand of this type by plastic operatio _ 


may be possible. It may articulate with the fifth metacarpal bor 
or the extra finger may be attached only by a pedicle of skin. (. 
the thumb there may be all the varieties mentioned above, and, 
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Fic. 188. Pic. 18, 


Fic. 188.--Hypertrophy of the toes, associated with a fibrolipoma of the sole of the foot. 
1@ best treatment in a case of this kind is the removal of the lipoma and amputation or 
irtening of the toes, depending on conditions. 

Fic. 189.—Congenital deformity of the toes.—The second and third toes are missing, 
¢ space being occupied by a large fibrolipama which extends half way down the sole of 
e foot, and also between the metatarsal bones to the dorsum. Excision is the method of 
oicé in cases of this type. 


Fic. 190.—Gigantism of the toe —Note the size of the hypertrophied toe in comparison 
1 the cy were : . e ‘ P 
i Une great toe. Amputation is the method of choice in this case, as the phalangeal 


es are also much hypertrophied. 
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addition, the metacarpal bone may be divided and much distorté 
(Figs. 183-187). 

Treatment.—The removal of the supernumerary digits which a) 
attached only by skin, should be by an elliptic incision. The co 
rection of the more marked deformities should be most carefully don 
and with the aid of the x-ray a useful finger in the proper line may t 
produced, although several operations may be necessary to accompli: 
this. The work is ordinarily done by the orthopedist, but occasional’ 
the plastic surgeon is called upon in special cases. 

SUPERNUMERARY TOES are less common than fingers. The ext 
toe is usually found connected with the first or fifth toe, and as aru 


Fic. 191.—Congenital malformation of the foot.—1 and 2. Compare the two fe | 
There is marked enlargement of the anterior half of the foot with enormous increase in s } 


of the great toe, and the two adjacent toes, which are fused. The bones of these t: : 


are also enlarged. Note the two normal sized toes. The hypertrophy is due to a fib : 
lipoma. The treatment was amputation of the hypertrophied toes and partial grad: 


excision of the other portions of the tumor. 


the phalanges only are duplicated. The surgical treatment is pri 
cipally for the purpose of making it possible to wear an ordinary sh¢ ° 


Macrodactylia.— Quite frequently cases of gigantic development 
one or more fingers or toes, or portions of the hands or feet, are four 
They are usually congenital and may be due to obstruction of lym | 
channels, or to the presence of fibrolipomata. 

Treatment.—In some instances it is possible by multiple excisic 
and plastic procedures to reduce the size of the hypertrophied pa 
On several occasions I have removed large masses of tissue in order 
reduce the size of the foot so that a shoe could be worn. Frequen! 
amputation of the fingers or toes is indicated. There is no definite rn: 


| 
| 


1 
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t follow in these cases, except to give the patient an extremity which 
; 1 be as useful as possible, and which at the same time will not be too 
cispicuous (Figs. 188-191). 


Syndactylism (Webbed Fingers or Toes) 


This type of deformity varies greatly in degree. The normal web 
r.y be simply increased downward for a greater distance than normal, 
c it may extend to the ends of the fingers. The web may consist of 
sn only, and may be loose enough to allow the fingers to be separated 
taconsiderable extent. In many cases, however, it is thick, consisting 


Fic. 192.—Unilateral syndactylism.—The nails are not fused and there is no bony 
ton. The groove between the fingers is fairly well marked down to the first inter- 
jilangeal joint. There is no family history in this case. Operation refused. 


¢skin and underlying soft parts, and extends to the ends of the fingers, 
tere being only a groove on each side to indicate the line of separation. 

* some the fingers are closely fused, the nails being joined, and in 
‘treme cases the phalangeal bones also. The terminal phalangeal 
nes are those most frequently fused. 

Syndactylism is likely to be hereditary. A case has recently come 
ta my care with the following history: The patient’s maternal great 
‘andmother had fusion of the ring and middle fingers of both hands. 

1e maternal grandfather, who was the seventh of eight children, had 
€ same fingers of one hand involved. The mother, who is the third 
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of five children, had fusion of the same fingers on one hand. 1 
patient, who is the first of two children, has the middle and ring fing 
of both hands completely fused. All the other members of th 
families had normal hands (Figs. 192 and 193). 

Two fingers may be fused on only one hand, or all the fingers 
both hands may be involved. It is a great mistake to operate 
this condition on a young child. It is much better to wait until 
sixth or seventh year, but the operation should not be delayed m 
later than this, especially in severe cases, inasmuch as retarded devel 
ment may occur if the fingers are not separated. 

It is inadvisable to operate on the toes for this deformity. 

The successful treatment of syndactylism, however small the deg 
of the deformity, is difficult. The key to the operative success is 


Fic. 193.—Congenital absence of the ring and little fingers. Syndactylia of the ir 
and middle fingers.—The fused fingers may be separated by one of the operations descr 
in the text. 


formation of a new commissure which is somewhat higher than norn 
and healing with the minimum amount of scar tissue. 

In separating closely fused fingers, gangrene of one or both fing 
has occurred on account of interference with the blood supply, wk 
may not be normal in arrangement. This possibility should be m 
tioned when giving a prognosis to the family. 

Operative Treatment.—In the loose thin web the skin may 
divided and the edges approximated without tension, but even in tl 
cases it is difficult to prevent partial recurrence, unless the format 
of the commissure is assured. The old method was to produce a fist 
by perforating the base of the web and inserting a glass or rubber bu 
or a piece of heavy silver wire, which was held in place until the hea. 
was complete all around the opening, after which the web was div1: 
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nd the edges were closed. This is an unsatisfactory method and has 
een for the most part abandoned. 

Tubby, however, still believes that a permanent fistula should be 
yrmed first, and that later the rest of the fused portions should be 
aparated by the appropriate operation. In order to make this epithe- 


Fic. 194.—Didot’s operation for syndactylism (Burghard).—1. The fused fingers 
{and Y. The anterior and posterior flaps marked by the lines AB and CD, are raised. 

Transverse section showing method of raising the flaps separating the fingers and closing 
1e defect. 


um lined fistula, he raises two triangular flaps of skin and subcutaneous 
issue at the situation of the interdigital cleft. The palmar flap is cut 
1 the reverse direction. The dorsal flap is cut higher on the hand 


ecause of the slope of the natural web from below backward and up- 
vard. These flaps should be as large as possible. The soft tissues 


I 2 


IG. 195.—Didot’s operation, continued (Burghard).—The flaps raised and the fingers 
separated exactly in the midline. 


rhich remain after raising the flaps are excised completely. Then the 
aps are drawn through this opening and sutured, so as to line it as 
ompletely as possible. A glass rod of the size desired is then inserted, 
nd is held in position by a special apparatus, the dressings being applied 


‘ith anterior and posterior splints. In due time the fistula will be 
16 
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found lined with epithelium, after which the rest of the web may : 
separated by Didot’s or Nélaton’s method (Figs. 194-106). 


Fic. 196.—Method of covering the index and little finger with skin in syndacty) | 
involving all the fingers (J. S. Stone).—The ring and little fingers may be comple 
covered by the flaps CDBand A’DB’. The denuded surface left after removal of the f 
may be grafted, or may be covered with a pedunculated flap from the abdomen. 


Didot’s or Nélaton’s Operation.—In this operation a flap is rai: 
from the midline of the dorsum of one finger, and from the midl} 
of the palmar surface of the other. The flaps should extend fry 
the extremity of the web back to the location of the normal we 


I 2 ; 

Fic. 197.—Operation for gyndactylism (Agnew).—1. The dotted line indicates , 
flap, which is much more blunt than in the original operation. 2. The web divided anc 4 
flap sutured into the palm. The lateral skin edges are also sutured. This is only pos 4 
when the web is comparatively lax and thin. 2 


After the flap has been raised the tissues uniting the fingers should” 
divided exactly in the midline to avoid interference with the circulatis 
When the bones are fused they should be separated with a thin-bla:{ 
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‘isel, and the sharp edges rounded off. Then the skin flaps should be 
yught around to cover the raw surface of the finger to which it is 
;ached, and should be sutured with interrupted horsehair sutures. 


I 2 


Fic. 198.—Operation for syndactylism (Bidwell).—The dotted lines indicate the 
pition of the incisions. The apex of the triangular flap shown on the dorsal surface is 
spared tothe palm. The skin flap from the dorsum of the middle finger is sutured to the 
s1 of the palm of the index finger, and will cover it. This leaves normal skin on the 
i mar surface of the middle finger. Uncovered areas may be skin grafted, or may be 
cesed by pedunculated flaps. This operation is an excellent one and with some modi- 
fi.tions I have used it with satisfactory results. 


I 2 

Fic. 199.—Method of forming the commissure in syndactylism (Félizel).—1. The 
’S are secured from the palmar and dorsal surfaces of the web and are overlapped and 
ured edge to edge. By this method a broad thick commissure may be formed. The 
pe of the flaps must necessarily vary according to the type of web. I have used this 


tthod in conjunction with a modified Didot operation, and grafted the uncovered 
€as, and find it most useful. 


Jagrammatically this is an ideal operation. Asa matter of fact, how- 
fer, It is difficult to carry out, since the flaps are seldom large enough to 
‘ver the raw surface completely. If they are sutured with much 


244 PLASTIC SURGERY 


tension sloughing is liable to occur. In fact the commissure seldo 
proves satisfactory if these directions are carried out. 

Where the web is wide the commissure may be made by the meth 
devised by Agnew. He raises a single large triangular flap from t 
dorsum, its base being at the metacarpophalangeal joint, and the ape 


Fic. 200.—Bilateral syndactylism of the middle and ring fingers.—1 and 2. Then: 
of both hands are fused and there is union of the terminal phalanges in the right hand, w 
tilting outward of the fused phalanges. The tilting outward of the terminal phalanges 
the other hand is less marked. Only one hand should be operated on at a time in th 
cases. 3. Two weeks after operation on the right hand. Note the tilting of the separa 
terminal phalanges. 


which should be rounded, reaching nearly to the second phalang 
bone. He then divides the web completely, brings forward the fle 
sutures it into the palm, and then closes the edges along the fing: 
(Figs. 197 and 198). 

In the formation of a commissure I prefer to use two pedunculat 
flaps, one of which is raised on the dorsum of the fused fingers with 


I 2 


Fic. 201.— Bilateral syndactylism, continued.—1. Two weeks after operation on the 
hand, and one year after operation on the right hand. 2. Two years after operation on 
right hand, and eight months after operation on the left hand. If the tilting of the fing 
cannot be overcome by massage and splinting at night, then operative procedure is it 
cated. Both of these operations were done by the formation of a commissure with fl 
and then by a modified Didot operation on the fingers, with grafting when necessar: 


base at the metacarpophalangeal joint, and the other on the pal 
The main portion of the bodies of these flaps are on different finge 


the extremities are blunt, and when sutured they lie side by side rat] 
than end to end, somewhat after the method of Félizet (Fig. 199). 
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In any operation for webbed fingers primary healing is so important, 
{ it, if the skin edges cannot be sutured without tension, we must resort 
t one of the methods of skin grafting to fill the defect. I have used 
ier-Thiersch grafts and whole-thickness grafts with success in these 
cses, and do not hesitate to sacrifice the skin at the proximal portion 

the web on both the dorsal and palmar surface of the fingers, in 
(ler to construct a flexible, broad commissure. Then, by a modified 
} dot operation the remainder of the web is removed, and if any defects 
tnain, they are grafted (Figs. 200 and 201). 

Pedunculated flaps from distant parts may also be used to fill in 
¢y remaining defects, and in certain difficult cases even to form a 
qnmissure. 

{ Where several fingers are implicated it is advisable to separate only 
to of them at a time. When bones have been chiseled, the surfaces 
11y be covered with grafts. There is a tendency to contraction of 
sur bands after healing along the suture lines or grafted areas, and for 
t's reason systematic massage and passive motion, together with the 
12 of splints at night over a period of months is important. There is 
cen a tilting of the terminal phalanges, especially in those cases in 
\1tich the bones are fused. This can be gradually overcome by the use 
@massage and splints. 

‘ Webbing of the fingers which may be as varied in degree as the con- 
fnital variety, are encountered after severe burns. In these cases the 
}oblem is complicated by the presence of scar tissue which adds 
geatly to our difficulties. 


CONGENITAL CONTRACTURES OF THE FINGERS 


. Congenital contracture of the fingers is apparently not so rare as 
‘ts formerly thought. It occurs principally in girls, and usually in 
'e little finger of one or both hands. It may occur in several members 
‘ the same family, and also in succeeding generations. I have in mind 
'e case of twin sisters, in each of whom the little finger of both hands 
‘ts congenitally contracted. In this family there had been no previous 
Istory of a similar deformity (Figs. 202-205). 

The condition is usually first noticed several months after birth. 
rooping of the second and third phalanges of the little finger is noted, 
it there is no indication of shortening of the skin or involvement of 
e muscle or fascia, and the finger may be fully extended. The de- 
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formity in this stage may be overcome by systematic massage, and t 
proper metal retention splint, which should be worn for several mont 


Fic. 202.—Congenital contracture of the ring and middle fingers of one hand. M 
aged 6 years.—1. The limit of extension before operation is shown. 2. The amoun 
extension possible after liberation of all binding tissues and the implantation of wh 
thickness grafts. 


Fic. 203.—Congenital contracture of the fingers of the left hand. Male, agec 
years.— Note the difference in the extension as compared with the other hand. 
this case there was great shortening of the skin and underlying tissues. The first pha 
geal joint surfaces were also distorted from long continued flexion. When more than 
fingers are involved it is advisable to operate on only one, or possibly on two finger: 
one time. 


The second stage shows confirmed contracture with hyperextens 
of the first phalanx. The second and third phalanges are flexed in 
same line, more or less rigidly upon the first. The finger cannot. 
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traightened even with moderate force. There is no evidence of mus- 
ular contracture, but in most cases some contracted bands of fascia 
ay be detected. The skin also seems to be contracted, and the 
rticular ligaments are shortened by the long continued flexion. Later 
rogressive contracture of the little finger is likely to occur, and other 
ngers may also be implicated. 
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FIG. 205. 


Fics. 204 and 205.—Bilateral congenital contracture of the little fingers in twins.— 
andi. Note amount of extension in both little fingers. 2 and2. Photographs taken six 
onths after operation. The contracted skin bands were divided by Z-shaped incisions. 
hen the ligaments of the first interphalangeal joints were divided as far from the joint as 
»ssible, and the skin was closed after straightening the fingers. Perfect function 


llowed. 

The contracture, which is probably primarily due to thickening of 
1e central strip of the digital fascia, is aggravated by the shrinkage of 
ie skin, and the gradual shortening of muscles and articular ligaments. 
a the old cases even the shape of the joint may become changed and in 
xtreme cases amputation of the little finger may be necessary. 
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Treatment.—Adams advises the multiple subcutaneous divisio 
of all the fascia bands, and after the finger has been straightened tt 
application of splints continuously for several weeks, and then at nigt 
for several months. 

In attempting to straighten some of these deformities I have som 
times torn the skin which was greatly shortened and atrophied. 1 
such cases I have excised the entire area with the underlying fascia, an 
grafted the defect with Ollier-Thiersch or whole-thickness skin graft 
with satisfactory results. 

In two cases I have used the Z-shaped incision for the skin, excise 
the fascia, and been able to close the defect. In two other very marke 
cases, after completing the above procedure I was unable to straight« 
the finger until I had divided the anterior and lateral ligaments of tl 
first interphalangeal joint. The division was made on the first phalar , 
as far from the joint as possible. By using this procedure I was able 
straighten the fingers, whose long continued contracted position pr_ 
vented extension by other methods. It might be necessary in cases : 
long duration to lengthen a tendon, but I have not yet found this pr: 
cedure necessary. ; 

Congenital contractures differ from the Dupuytren type in that thy 
are congenital, whereas Dupuytren’s contraction is generally a disea ’ 
of adult life; congenital contracture usually occurs in females, where - 
in the Dupuytren variety the patients are most commonly men. 
the congenital form the central portion of the palmar fascia and i. 
lateral prolongations are never involved, consequently the first phala: 
is never flexed, but is hyperextended. The skin is atrophied, but 
seldom if ever indurated and lumpy, a condition always present ° 
Dupuytren’s contraction. 


HAMMER-TOE 


True hammer-toe is essentially an hereditary condition (Adam: 
It may vary in extent from slight inability to extend the second 
third phalanges of the toe in children, to dorsal flexion of the fu. 
phalanx and rigid right-angled flexion of the second phalanx on t 
first, which is rarely found in patients under 15 years of age. T 
third phalanx is usually on the same line as the second, its extremi 
resting on the ground. In some especially severe cases the third pt 
lanx is rigidly flexed on the second, and the dorsal surface of the n 
rest on the ground (Fig. 206). 

Shattock has proved that the deformity is due to contraction of t* 
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teral ligaments of the joint, or joints involved, and not to contraction 
the flexor tendons or plantar fascia. 

In the old cases there is usually an extensive painful corn over the 
‘ominent joint, due to pressure of the shoe; when infection has 


Fic. 206.—Types of hammer-toe (Adams).—1. The ordinary type of hammer-toe 
th rigid flexion of the second phalanx on the first. 2. An unusually severe form of 
mmer-toe, with the third phalanx flexed on the second. 


‘curred and the joint has been involved there may also be destruc- 
yn of the joint, and bony anchylosis in this position. The second toe 
usually affected, but any of them may be involved to a lesser degree. 


Fic. 207.—Operation for the relief of hammer-toe (R. Jones).—An oval piece of skin 
cluding the corn is excised over the prominent knuckle. A wedge, base upward, suffi- 
mtly large to allow straightening of the toe and including the joint, is then excised. 
le flexor tendon is divided, and the wound is closed. 


Treatment.—Amputation is probably the most common method of 
eatment, but this should be regarded as a last resort. The flexor 
ndons have often been divided, but with little benefit. In cases 
ithout bony anchylosis subcutaneous division of the contracted lateral 
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ligaments, as practised by Adams, in conjunction with the use of thx 
proper corrective apparatus afterward, is often sufficient to relieve the 
deformity. 

Various methods of arthroplasty (O’Neil and others) have been trie 
with some success, but the operations are complicated, and the result 
are no better than those obtained by simpler methods. 

Through lateral or dorsal incisions the head of the first phalanx ha ; 
been removed (Wheeler), and the toe straightened. The articulatin; - 
surfaces of both bones have been removed through similar incisions * 
either by transverse (Soule and others) or wedge exsection (R. Jones 
and anchylosis produced in the extended position (Fig. 207). 

In a case in which there is an extensive corn, which has not bee: 
removed in exposing the joint, it will usually be found that there i- 
sufficient relaxation of skin after reduction of the deformity to allow th . 
excision of the corn and suture of the skin edges. 

A corrective splint should be used for some time in the shoe, and als « ‘ 
at night. 

The results are good. My preference, in cases without joint involve} : 
ment, is to try the simple method of division of the lateral ligaments firs ~ 
with excision of the corn. In the more extensive cases, excision of th§ 
head of the proximal phalanx, or a wedge exsection of the joint, shoul 4 
be done. 
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CHAPTERS 
HARELIP AND CLEFT’ PALATE 


No surgeon who has had much experience with this work will deny 
iat cases of harelip and cleft palate are difficult to handle properly. 
‘here is no group of cases referred to the plastic surgeon in which good 
ssults are more important, or in which bad results show so plainly. 

Harelip and cleft palate are congenital deformities, due to the failure 
f union of the embryonic processes entering into the formation of the 
p and palate. 

Incidence of Harelip and Cleft Palate.—Harelip is more frequently 
yund in males (73 per cent in my series), than in females. The left 
‘de is more frequently implicated (80 per cent in my series). It is 
uid to occur once in about 2400 infants. Turnure quotes Hang’s 
zatistics dealing with the relative proportion of the types of harelip: 
mple unilateral harelip without bone involvement, 25 per cent; 
mple bilateral harelip without bone involvement, 3 per cent; com- 
licated (bone involvement) unilateral harelip, 49 per cent; complicated 
ilateral harelip, 23 per cent. The percentages in my own series of 
ises practically coincide with these figures. 

The reason for the failure to unite is not definitely known, although 
number of theories have been advanced to account for the malforma- 
on. Hereditary tendency is found in from 15 to 20 per cent of the 
ises, In my series in 19 per cent. Great difference in the ages of the 
arents has been noted as a cause in some cases. As an offset to this 
‘have seen a number of cases in which although the parents were be- 
‘veen 20 and 30 years of age and in the most vigorous health (with no 
umily history of any such condition on either side), the first child was 
2rribly deformed by a complete harelip and cleft palate, whereas the 
ildren born subsequently were perfect. 

Amniotic adhesions, malnutrition of the mother, injury early in the 
tegnancy, which is not sufficiently severe to kill the fetus, and syphilis, 
ave all been considered possible etiological factors and must be borne 
.mind. I have seen several cases of harelip with cleft palate in chil- 
ren with definite congenital syphilis, but do not consider that this 
fection is a common cause of the deformity. 

253 
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In some cases of harelip and cleft palate the mother eagerly profers 
history of a fall, a fright, or of having seen someone with a harelj 
during the pregnancy, to which she attributes the deformity. I 
my series maternal impressions were noted in g per cent of the case: 
The majority of these impressions take place late in the course of th 
pregnancy, and can have nothing to do with the defect, as can be see 
from the following table taken from Berry & Legg: 

“FETAL LiFeE.—Fourteenth day. Appearance of primitive mout 
or stomatodeum. fifteenth day. Disappearance of bucco-pharynge: 
membrane. Third week. Mandibular arch of either side formec 
maxillary processes bud out from mandibular arches. Fifth weej 
Fronto-nasal process appears; olfactory pits widely separated by tk 
primitive nose; globular processes appear. Sixth week. Union < 
lateral nasal with maxillary processes; division of stomatodeum int | 
an upper cavity, the nose, anda lower cavity, the mouth. Eighth weei| 
Union of the three portions of palate commences anteriorly; completio | 
of upper lip by fusion of the globular processes. Tenth week. Complh{ 
tion of union of the palate segments, the uvula being the last to t- 
completed.” 

Associated Deformities.—It is rare to find other congenital deform _ 
ties associated with harelip and cleft palate, but I have seen severis 
cases in which club foot was also present. Cases associated with pols 
dactylism and V-shaped notches of the lower lip and congenital herni 
have been reported. 


VARIETIES OF HARELIP 


A. INCOMPLETE HARELIP, in which the fissure does not extend ini 


the nostril. 


B. COMPLETE HARELIP, in which tl 
fissure extends into the nostril. 

C. MEDIAN HARELI. 

A. Incomplete harelip may be su 
divided into (1) Single (unilateral) har’ 

1 2 lip. The nostril may or may not Fi 

nor ige Sea iaue incomplete widened. ‘The palate may or may mt 
and the thinning of the tissues into be involved. (2) Double (bilateral) har 
the nostril. 2. Result of operation. lip. The nostrils may or may not | 
widened and flattened. The palate may or may not be involved. 

B. Complete harelip may be subdivided into (1) Single (unilc i 
eral) harelip. The nostril is always widened and flattened. This for 
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often associated with cleft palate. (2) Double (bilateral) harelip 
often associated with cleft palate. The nostrils are always widened 
d flattened. (3) Double complete and incomplete harelip. Com- 
ste on one side, incomplete on the other. It may or may not be asso- 
ited with cleft palate. 


;. 209.—Incomplete harelip, right side.—1. Before operation.—2. Result of operation. 
There was no palate involvement in this patient. 


Fic. 210.—Complete single harelip (left side) associated with complete cleft palate.— 
nd 2. Condition before operation. Note the projection of the intermaxillary bone. 
‘2 lip was closed over the projecting bone by a modified Thompson operation. 3. Result 
it months after operation. Note the nostril and the length of the lip. 


' Fic. 211.—Double incomplete harelip with double complete cleft palate.-—1. The skin 
| ween the top of the cleft and the nostril was thin, and had to be excised. 2. Taken two 


jla ae years after repair of the lip. The palate had been successfully closed in the 
lorval. 


| C. Median Harelip (Rare).—This may vary in extent from a simple 
|tch in the midline to a fissure involving the entire lip and lower portion 
| the septum. 
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VARIETIES OF CLEFT PALATE 


A. Incomplete cleft palate, in which the cleft does not implic: 
the alveolus. 

B. Complete cleft palate, in which the cleft implicates the hz 
and soft palates, and extends through t 
alveolus. The extent of the cleft varies cc 
siderably. 

A. Incomplete cleft palate may be s1 
divided into (1) Cleft of the soft palate alo 

Fig aie oad Socleindome List|: mayumplicateronly -thesuvulator the « 
A ae TN oe tire soft palate may be cleft. (2) Cleft of 

hard palate as far as the alveolar margin, in. 


and were easily approximated. 


In a case of this type it is ad- Ys 
visable to excise the thinneg 2ltv0 to the soft palate. The extent of | 


tissue just below the nostril cleft in the hard palate may vary from 


and proceed as in a complete 5 "4 9 : 
harelip. , notch in the posterior portion to one im 


Fic. 213.—Complete harelip; right side. Cleft of the alveolar margin.—1. Before op 
tion. 2. Four yearsafter operation. The lip is very satisfactory, but the nostril is slig 
lower than it should be. There was no palate involvement in this case. 


cating three-fourths of the entire palate. Occasionally we finc 
definite notch or even separation on one side at the junction of 


Fic. 214.—Complete harelip and cleft palate, right side-—1. There are ten childre © 
the family, the second and tenth had harelip and cleft palate. Before operation. }: 
the projecting intermaxillary bone. 2. One year after operation. Too much allow 
was made for shrinkage of the scar, and the excess of projecting vermillion border shou) . 


removed to make the lip perfect. 
intermaxillary bone with the maxilla, without malformation of theh ; 


or soft palate. 
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B. Complete cleft palate may be subdivided into (1) Single (uni- 
teral) cleft palate, which is usually associated with a complete harelip 


Fic. 215.—Complete harelip and cleft palate, left side.—1. Before operation. The 
-ermaxillary bone on the left side projects markedly. 2. Two weeks after operation. 
|e stitch marks will gradually disappear. 

:. the same Side, and projecting intermaxilla on that side. (2) Double 
\ilateral) cleft palate. This is usually associated with a complete 


«Fic. 216.—Complete harelip and cleft palate, on the right side.—1. Note the wide 
:ft and the projecting intermaxilla.—2. Taken ten days after operation. The lip was 
:sed over the bone without reducing it. The marks of the stitches can still be seen. 
‘is patient returned to the hospital six months later for the repair of the palate. The 
lermaxilla had during this time practically assumed its normal position, and the cleft 
ti narrowed considerably, thus simplifying the operation. 


(uble harelip, the entire intermaxilla projecting forward as a snout. 
In the group involving the alveolus the extent of the defect in the 


Fic. 217.—Double harelip, complete on the left side, incomplete on the right. There 
balso complete cleft palate on the left side—r1. Before operation. 2. Ten days after 


C-ration. Note the projecting teat of vermillion border in the midline to counteract the 
fee to shrinkage. 


1: may vary considerably and numerous combinations are found. In 


‘(mplete cleft palate, either single or double, the palate defect is usually 
17 
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in or close to the midline, back of the attachment of the intermaxillar 
bone. The nasal septum may be in the midline unattached to the edg 
of the cleft. In other cases it may be attached to one side of the clef 
and always to the side opposite to that on which the harelip (if it t 
present) is situated. 


Fic. 218.—Double complete harelip and cleft palate. —1. The intermaxilla project } 
asasnout. It was placed in proper position by the excision of a wedge of the cartilagino 
septum removed submucously. 2. Result ten dayslater. Note the stitch marks which: | 
still present. Also the nostrils, the length of the upper lip and the absence of constrictic 


In the great majority of instances central holes in the palate a 
due to disease (syphilis, tuberculosis, typhoid ulceration), or traum 
although occasionally the defect is unquestionably congenital in origi 


Proper Sequence of Operative Procedures 


Some surgeons insist that the palate should be operated on befe 
the lip in all cases of cleft palate associated with harelip, since they clai 


Fic. 219.—Double complete harelip and cleft palate.—i and 2. Note the width of ' 
gap and the snout formation. The intermaxilla was replaced by the submucous remova. 
a wedge of the septum, and the lip was closed by a modified Thompson operation. 3 anc ¢ 
The result one month after operation. Considerable improvement may still be made - 
secondary operations. Note the good position of the nostrils, and that there is no 
pression of the lip. 


that the gap in the lip gives better access to the palate. At first sig ; 
this might seem reasonable, but in actual practice the closed lip seldc ° 
limits the exposure. My own preference for closure of the lip first - 
based mainly on the fact that in the majority of cases the constant p . 
of the muscles of the lip will cause the margins of the cleft in the alveo! } 
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id palate to approach each other. Blair holds that this occurs in 
ly 50 per cent of cases, but so far as my experience goes, the percent- 
ie is considerably larger. In some cases spontaneous closure of the 
' eolar margin will be caused by this continuous lateral pressure, and 
jis extraordinary how much the gap in the hard palate can be narrowed 
ithis way. J have had a number of cases of complete cleft palate with 
\de single alveolar cleft, associated with projecting intermaxillary bone, 
i which the width of the cleft almost precluded the possibility of 
secessful closure. After restoration of the lip the cleft was so narrowed 
itthe course of a few months that the operative procedure for closure 
¢ the palate was relatively easy. 


Fic. 220.—Double complete harelip and cleft palate.—1 and 2. Note the width of the 
g» and the marked snout formation. The condition of the child was so poor that the 
ir2rmaxilla was replaced and held in position by wire sutures first, and several months 
lmr the lip was closed. 3. Taken eight months after closure of the lip. Secondary 
s ping operations must be done to obtain the desired result. The mother of the patient 


e.ressed some annoyance when she found that a scar was present when she took the 
cld home. 


Early closure of the lip, has of course, no effect on the width of the 
cft in cases of incomplete cleft palate, when the alveolar margin is 
t effected. In these cases the lip should be closed first for cosmetic 
risons, and to allow nursing, which may be taught in some cases. 

‘ Time of Operation.—I have closed double, very extensive complete 
Erelips, in which the question of nourishment was a matter of vital 
iportance, within 12 hours after birth, but prefer to wait for several 
veks (preferably from six weeks to four months). If a child cannot 
t, properly nourished a chance should be taken even if the physical 
cadition is poor; otherwise it is advisable to wait until the patient 
ithriving. This point I consider of such importance that I sometimes 
kep children in the hospital for weeks before operating, until with the 
tlp of a skilled pediatrist the desired condition has been brought about. 
] this way lives are certainly saved, and I attribute my very low mor- 
tity in harelip and cleft palate cases in some part to this precaution. 
Jair, Brophy, Lane and a few other surgeons advocate operating on 
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cases of cleft palate within a few hours after birth. My experience ha 
been that it is better to wait until the full benefit of the lip closure‘ 
obtained and the cleft is narrowed as far as possible. I prefer to ope 
ate when the child is from eight to eighteen months old, and in m 
series the results have seemed to justify the delay. . 

Are We Justified in Operating on Adults with Harelip or.Cle 
Palate?—There is no reason whatever why these older patients suffe 
ing from one or both of these malformations cannot be operatéd ¢ 
successfully. Some of them have learned to speak distinctly, to sir 
well, and to eat solid food without difficulty. A successful closure of t] 


Fic. 221.—Method of narrowing a cleft by means of continuous elastic tract 
(Sherman). The inner end of the plaster is placed on the cheeks just outside of the: ' 
The outer ends extend upward and outward as high as the top of the ear. Note the hc 
and the elastic band in position. | 


palate in these cases will probably cause little improvement in the spee 
but closure of the lip, when associated with a complete cleft palate, 1 
transform a monstrosity into a fairly normal looking individual. 
Preliminary Care.—Nutrition should be brought to the higt | 
state. The child should become accustomed to being fed from 
spoon, medicine dropper, or small glass syringe, since nursing, eit 
from the bottle or breast should not be allowed for at least ten d} 
after the operation. In older children adenoids, tonsils, and ae 
teeth should be attended to before an operation for cleft palate. Ic 
sider it unwise to operate if the hemoglobin is under 75 per cent. 
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The cleft may be narrowed somewhat, while awaiting operation, 
y drawing the margins of the lip fissure toward each other, and hold- 
g them in this position with strips of adhesive plaster to which hooks 
‘e attached, so that continuous elastic traction can be exerted with 
aall rubber bands (Fig. 221). For several days before operation” the 
troat and nose should be sprayed with an antiseptic solution—Boul- 
in’s solution-(one-half strength), Dobell’s solution (one-third strength), 
- the alkaline antiseptic solution of the National Formulary. 

The urine should be examined especially for acetone and diacetic 

tid, and the child should be given bicarbonate of soda by mouth every 
hours for several days before operation as a precaution against 
possible acidosis. 
- Anesthesia.—General anesthesia is necessary in operating for 
trelip and cleft palate. I prefer ether given as heated vapor, either 
rough a nose tube or through a tube in the mouth gag. Intra- 
acheal anesthesia in older children is of great benefit and eliminates 
e danger of aspiration pneumonia. It may also be necessary to give 
»primary anesthetic when removing the sutures from the palate. 

PosITION DuRING ANESTHESIA.—Many operators prefer to have 
e patient held in a sitting position during the operation for harelip 
ad cleft palate. My preference is to have the patient lying down 
“th the head supported by a well-padded circular head-rest attached 
ithe table. In cleft palate operations the head should be lowered in 
‘e Roser position, care being taken to support its weight with™a 
j\dded head-rest. 

Preparation of the Part.—The lip and adjacent portions of the face 
sould be washed with ether or benzine, and then painted with one- 
tird strength tincture of iodin. The field should be isolated with 
}operly applied sterile drapings. 


TREATMENT OF HARELIP 


Points to be Observed in All Types of Harelip Operations.—Ten- 
on must be thoroughly relieved by separating the lip, cheek and nostril 
bm -the underlying bone. This separation is most conveniently 
‘ected with a pair of curved Mayo scissors. In some instances it is 
Icessary to carry the undercutting outward under the cheek for a 
‘nsiderable distance in order that the edges of the cleft may be brought 
‘gether without tension. The margins must be freshened in such a 
‘ty that the raw surface on either side is of the same length and the sur- 
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faces to be approximated should be as broad as possible. The d: 
nudation of the margins of the tissues should be planned so that whe 
the suturing is done the sutured line will be slightly longer than tl 
length of the lip thus allowing for subsequent shrinkage. This mu 
also be planned for in cutting the vermilion border and a small projectir 
teat should be left to avoid a notch after healing is complete. T} 
parts should be approximated as far as possible in their normal pos 
tions, especially the muscle elements. ‘This has an important bearir 
upon the restoration of motion of the upper lip. Skin should be suture 
only to skin, and mucous membrane to mucous membrane, as unsight 
defects often result if this point is not carefully observed. Eve: 
effort should be made to bring up and secure in place the flatten 
nostril, so that it will resemble its normal fellow. When the edges of t] 
fissure are thin, the skin and the mucous membrane should be careful 
split and spread apart without removing any marginal tissue, except 
the upper and lower portions of the fissure, where partial excision 
necessary in order to make the desired approximation. In this Wit 
the lip at the sutured line can be considerably thickened, and bro:} 
raw surfaces approximated. Care must be taken that the lip be ~ 
least long enough to cover the gumscompletely. There should be ve ' 
little, if any, tension on the sutures, and any blanching of the tissu i. 
when the edges are approximated means that the sutures are tied t:: 
tightly or that the tension has not been properly relieved. The muc » 
cutaneous line of the newly formed upper lip should be an unbrok 
curve from one side of the mouth to the other. 

It is unnecessary to apply any of the various methods devis 
for relieving tension on the suture line—adhesive strips, metal sprin; | 
etc.—if the operation is properly performed, and I have long sin 
abandoned such apparatus without regret. 

HEMORRHAGE, which is quite violent immediately after denudati | 
or undercutting, can usually be controlled by packing, or propel: 
applied pressure. Ligature of the vessels is seldom necessary. The 
are a number of lip clamps on the market which are placed near t} 
corners of the mouth to control the coronary arteries, but none of thc{ 
are quite satisfactory and one soon discards them as unnecessary. 


- 


Ren ee 


Operations for Single Incomplete Harelip 


The incisions shown in the operations of Malgaigne or Nélaton ¢| 
good, and these incisions may be modified to suit conditions (Fil 
222 and 223). 
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When there is a notch in the lip and a wide nostril on that side, 
‘, H. Mayo makes a horizontal incision across the floor of the nostril, 
nd after wide undercutting converts it into a vertical wound which he 


Fic. 222.—Malgaigne’s operation for single incomplete harelip (Binnie).—1. The 
irk lines indicate the incisions through the thickness of the lip. 2. The flap pulled down- 
ard. The edges are then approximated, skin to skin and mucous membrane to mucous 
embrane. ‘The excess tissue is removed from the free ends of the flaps. 


atures. In this way the notch is lowered and the width of the nostril 
, reduced. The incision extends through the full thickness of the lip 


Fig. 224). 
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Fic. 223.—Operation for single incomplete harelip (Nélaton).—1. The dark line 
dicates the incision through the lip parallel to the notch and above the vermillion border. 
The loop of tissue drawn downward. 3. The wound closed in a vertical line. Shrink- 
re of the scar usually reduces the apparent, over-correction, 


In all cases of incomplete harelip in which there is a groove to the 
ostril and the tissues are thin, it is advisable to convert the defect 
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Fic. 224.—C. H. Mayo’s operation for incomplete harelip (Binnie).—1. The dotted 
ne AB indicates the transverse incision through the lip. 2. Traction is made on the mid- 
ne of the lower lip of the wound, and the edges are brought together vertically, and sutured. 


ito the complete variety and to bring thick well-nourished tissues 
ogether. 
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Operations for Complete Harelip 


The diagrams of the incisions recommended in the various books ‘ 
on surgery are in many instances not only complicated, but for th j 
most part wrong in principle. In actual practice it is almost impossibl j 
to use these incisions, if we wish to unite the tissues which normall: 
should be in apposition. After a careful study of the various method } 
extending over a number of years I have abandoned all the complicate i 
procedures for complete or nearly complete harelip and have base: { 
my procedures upon the fundamental principles evolved by J. Ej 
Thompson in his operation for single or double harelip. Of course | 
Thompson’s operation as he describes it, cannot always be followe: ; 
absolutely, but with modifications to meet the conditions it has prove / 
itself by far the simplest and most efficient for general use. 

G. B. New has recently reported the procedure used at the May 1 
Clinic, which is based on Thompson’s operation. His illustration) 
are most instructive (Figs. 225 and 226). : 

W. E. Ladd’s operation which I have found useful, is also based 0 i 
correct measurements of the denuding incisions. 

Thompson’s Operation.—‘‘1”’ represents a case of single complet {i 
harelip. For purposes of convenience the red line of the lip has bee?! 
represented as symmetrically placed on each side of the cleft. re 
and A’ the boundary between the cleft and the margin of the nostril‘! 
marked by a sharp projection or shoulder. A pair of sharp pointe 
compasses, regulated with a screw is used, and a measurement (YZ 
taken from the level of the opposed corners A and A’ directl . 
downward, of such length that Z would lie on an imaginary lin. 
KL, which would complete the natural curve of the upper lip. Th 
points of the compasses are now fixed apart at this distance (YZ) an 
measurements are taken in the lip on each side of the cleft (shown i 
2) commencing at A and A’ respectively and passing to B and B’. Tk 
points B and B’ are each close to the junction of the skin with the re 
line of mucous membrane, and are so placed that AB is equal in lengt , 
to A’B’ and each one is the same length as YZ. The points B and 1} 
are permanently fixed by pricking the skin with the points of the con | 
passes until the blood appears. 

The compasses are now readjusted and a measurement BC is taker 
the point C being on the free margin of the lip. The angle which B 
makes with AB is usually about 60° but varies somewhat. It mu: 
always be less than 90°, if a projecting prolabium is to result from tt 
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Fic. 225.—Operation for single complete harelip (New).—A. The calipers deter- 
ining the length of the incisionsto bemade. The dotted lines indicate the incisions which 
iminate at the vermilion line and which are of equal length on each side. B. The muco- 
‘taneous margins have been pared and the lip has been thoroughly freed from the bone 
‘ each side. The small clamps on either side of the lip are to control bleeding. C. The 
ist silkworm gut suture to form the nostril is inserted from the inside and does not pene- 
ite the skin. D. The first silkworm gut suture is tied and the second is placed. KE. The 
'n is approximated with horsehair. 


266 PLASTIC SURGERY 


completed operation. A similar point C’ is taken on the other side. 
the cleft. Both C and C” are pricked with the points of the compasse 
Being now ready to denude the sides of the cleft the operator passes 


peed 
a) 


Fic. 226.—Operation for harelip (New).-—F. The dotted lines on the vermil 
border indicate approximately the incisions made to complete the red line of the lip. 
The lip completely closed with horsehair sutures. 


retaining stitch of horsehair through each side of the mucous membra 
of the lip close to, but below, C and C’. The lip is transfixed witl 
narrow-bladed knife at B, and the knife is carried with a sawing swe 
in a slight curve to A, where it emerges exactly at the shoulder. 1 
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'p is then divided along the line BC and the tissue outlined by ABC is 
emoved. The same maneuver is carried out on the opposite side of 
he cleft, the knife passing along the line A’B’C’. 

As a result we now have two raw surfaces opposed to one another, 
he corresponding sides of which are equal in length. Thus AB is 
qual to A’B’, and BC is equal to B’C’. 

If A be united to A’, and B to B’, and C to C’, the sides of the wound 
etween these points can be brought into apposition with accuracy and 
perfect lip will result, such as is shown diagrammatically in 3. 

In 4 the same operation is shown on a lip in which the sides 
f the cleft are divergent. In order to get sufficient depth to the lip, 


‘G. 227.—Diagrammatic representation of Thompson's operation for single and double 
harelip.—A full description will be found in the text. 


1e points B and B’ will necessarily be very far apart, but can be brought 
»gether with very little tension if the cheeks have been well loosened 
eforehand. Otherwise the steps of the operation are identical with 
10se shown in 2 and 3. 

The treatment of double harelip is shown in 5 and 6. ‘The shoul- 
ers marking the margins of the nostrils are shown at A and £, and 
tA’ and E’. The triangle E’DE shows the line of incision by which 
1e central piece of skin covering the intermaxillary bone is pared. 
‘and E’ are placed on the inner margins of the nostrils. The sides 
‘E and DE’ are usually equal in length to one another, and their 
ngth varies according to the depth of the central piece of skin. It 
lust never be greater than AB and is usually much less. The points 
» B and C, and A’, B’, and C’, are chosen as described previously in 
le operation on single harelip. 6 shows the final appearance of the 
p when the flaps have been cut and the parts approximated. The 
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point A is in contact with E; A’ with E’; the apex D, of the triangle 
E'DE, lies somewhere along the line AB; the point B is in contact with 
B’, and C with C’ (Fig. 227). 

Two essential points must be emphasized: Under no circumstances 
must the circumference of the nostril be encroached upon. ‘The shoul- 
ders that represent the margins of the nostril must be accurately approxi- 
mated. The points B and B’ must be as close to the red line of the lip 
as possible, and must always be on the skin (upper side) of this line. 

The various parts of the lip resulting from this method of operating 
are reproduced from elements normally present. They are free from 


I 3 5 
Fic. 228.—Operation for double harelip in cases in which the vermilion border cannot 
be closed (Lexer).—1. Profile in double harelip. 2. The vermilion border which is toc 


short to be sutured together. 3. A flap from the lower edge of the philtrum is turnec _ 
down. Outline of flap A of. mucosa and sub-mucosa from the lower lip. 4. Showing the 


flap A in position sutured to the raw surface of the philtrum, and to the edges of the ver- 
milion border. 5. Result after cutting the pedicle from the lower lip and shaping. 


the admixture of tissues of different texture and consistence. The 


nostril is formed entirely from the original nostril ring, and the parts 
consisting of skin and mucous membrane from skin and mucous mem. 
brane alone. 

Symmetry thus results, the nostril being of the proper size, th 
cutaneous portion of the lip of the right depth, the mucous membran 


of the proper width, and the red line of the lip running from side to sid«_ 


without break or fault. 


Dr. W. E. Ladd has devised a good operative method which is appli . 


cable to any variety of single harelip. He uses two pairs of split angula 


clamps, with fine teeth to prevent the skin or mucous membrane fron 
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rlipping, and a small’ thin double-edged knife. These instruments he 
:mploys in conjunction with an ordinary pair of small sharp-pointed 
netal dividers (Fig. 229). 

The distance is measured from the septum B on the normal nostril, 
ind from the edge of the ala (D) on the cleft side. With the mouth 
slosed the desired height of the lip, minus the width of the vermilion 
yorder, is determined with the dividers. This distance is then marked 
>ff on either side of the lip by pricking with the sharp ends of the 
lividers at the points A and B, and C and D, which are to form the lines 


: I 2 

Fic. 229.—Ladd’s slotted angled clamps.—1. Note the fine teeth in the jaws of the 
clamp, and also the screws by which the clamp is adjusted as snugly as desired. 2. The 
slotted angle is wellshown. The knife is inserted in this slot and in this way the measured 
incisions are cut with absolute accuracy. 


of the incision. The lip and cheek are then freed from the alveolar 
process and superior maxilla on both sides until the edges of the fissure 
can be drawn together without tension. The clamps are then applied 
—the angles of the slits being at the points A and C—and the slits are 
directed toward the points B and D. The lower puncture points 
should be in the center of the angles. The knife is now introduced into 
the slit in the clamp, carried upward to the nose, and downward 
through the border of the lip, making the incisions BAE and DCF. 
The clamps are now removed, and, when necessary, are reapplied near 
the corners of the mouth to control hemorrhage, but should not be 
kept on long enough to cause edema. 
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The edges of the two incisions, which of necessity must be clean cut, 
of equal length and consequently fitting each other, can now be easily 
approximated, bringing the points B to D, A toC, and Eto F. This 
is done with one row of interrupted silk stitches, which include all 
layers but the skin and are tied inside the lip. A subcuticular suture 
of fine silk is used for the skin and is placed as follows: A perforated 
shot having been attached to one end, the silk is carried on a straight 
intestinal needle from the outside of the ala to the edge of the skin 
wound. The thread is then drawn through and the shot is brought { 
against the ala, thus holding it in position. The silk is then threadec 
on a small curved needle and a subcuticular suture is inserted dowr 
the lip from above, to the vermilion border, where it is tied to an in- | 
terrupted suture which closes the vermilion line. No dressing is ap-3 


s 
4 


Alone 


I 2 3 

Fic. 230.—Operation for single complete harelip (W. E. Ladd).—1. The dotted line: 
indicate the incisions. The line AE is which the desired height of the lip minus the widt] 
of the vermilion border, is pricked with dividers, and DC on the opposite side is made th 
same length. The lines AE and FC across the vermilion border are of equal length. Th 
angled clamp is then applied, the points Aand C being in the center of the angle. Thenth 
tissue inside the dotted lines is removed by incisions along the slots of the clamps. 2. Th 
edges which are of exactly the same length are approximated. 3. The dotted line indi * 
cates the fine silk subcuticular suture held by a perforated shot at the edge of the ala an | 
tied at the vermilion border to an interrupted suture at K. 2 


plied. The deep inside sutures are removed in ten days; the subcu _ 
ticular suture in from seven to ten days (Fig. 230). 

I have seen Dr. Ladd operate on several cases by this method, an 
have also witnessed his excellent results. In my own hands this metho: 
has proved satisfactory. 

METHOD OF SUTURING.—I use horsehair with a half curved cornea 
needle for closing the lip and vermilion border, and fine silk (which ma 
be waxed) for the mucous membrane. The on-end mattress sutur 
is the best for the purpose. It is so placed that it includes a good bit 
of the lip tissue (muscle) down to, but not including the mucous mer : 
brane. This suture prevents a depressed scar and by its use, sutur_ 
of the mucous membrane high up under the lip is made unnecessary 


ee) 
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‘he first suture which is carried well back into the deep tissues below 
ie ala is placed just within the nostril, and should round it in good 
osition, but not encroach upon its size. Several special sutures for 


Fic. 231.—Suture to correct the flattened nostril (Roberts).—t. The silver wire suture 
iplace. 2. The pared edges of the nostril brought together and the suture secured by 
erforated shot. 


he formation of the nostril have been evolved and are shown in the 
iagrams. The second suture is placed at the junction of the skin 
nd vermilion border and subsequently the rest of the incision is closed. 
f necessary a few very superficial interrupted sutures may be placed 


I 2 
Fic. 232.—Method of inserting the stitch to shape the nostril (Berry and Legg).— 
. After the edges have been pared the stitch is passed deeply from within the ala and is 
iade to emerge at the upper part of the raw surface of the lip close to the nostril. 2. It 
i then carried across and inserted in a corresponding place on the raw surface of the nostril 
ide of thecleft. Itis inserted as deeply and as close to the cartilage of the septum as possi- 
le, and emerges inside the nostril. 


etween the on-end mattress sutures. The use of horsehair prevents 
mnecessary scarring. Two or three silk stitches should be placed in 
he mucous membrane of the lower half of the lip (Figs. 231 and 232). 

Silver wire or silkworm gut held by perforated shot may be used to 
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shape the nostrils, especially in cases of double harelip. If tissues ar 
properly mobilized, there is no need for tension sutures which alway 
leave scars. 

The superficial sutures may be removed within two or three day: 
the deeper ones gradually, until they are all out by the seventh 
eighth day. The sutures in the mucous membrane which do not sloug | 
out should be removed. 

DRESSINGS.—No dressings are necessary. I usually paint tk 
sutured line with one-third strength tincture of iodin, and over th 
apply compound tincture of benzoin evaporated to a syrupy consis 
ency. Occasionally I use a little calomel powder on the suture line. 

It is sometimes advantageous to insert split rubber tubes of suitab 
size into the nostrils to prevent collapse. These may be removed aft 
two or three days. Blair has suggested the use of a rubber tube in tl 
mouth (secured by tapes) for several days to facilitate breathing unt 
the patient becomes accustomed to breathe normally. It should t 
removed twice a day for cleansing, and feedings may be given throughi 


The Treatment of a Prominent Intermaxillary Process 


In a child with a single complete harelip and cleft palate with a pr 
jecting intermaxilla, an attempt should be made to push the bone int 
place with the fingers, but this is seldom successful. 


A 


B 
I 2 { 
Fic. 233.—Methods of dealing with prominent intermaxillary bones.—tr. The projecti 
portion should be pushed back into alignment. If this is not possible, sometimes the bo ; 
is partly divided at A. The two wire sutures are preferable to one long mattress suture, © 
they are easier to remove. 2. In dealing with a prominent intermaxilla after reducing : 
I have found silver wires, placed as shown, an excellent method of holding it in position. 


Some operators chisel partly through or crush the bone with force: 
at the junction of the maxilla with the intermaxillary bone, in this wi , 
reducing it by partial fracture (Fig. 233). This is bad practice and | 
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ie vast majority of cases unnecessary. After proper undercutting 
te lip can be closed over the bone and in due time will gradually re- 
ore it to the desired position. 

In double complete harelip and cleft palate, with a projecting 
termaxilla, it is essential never to remove the bone. If the prominence 
not too pronounced it may be possible to close the lip over it. If it 
rojects as a snout and closure is impossible, some method must be 
sed to bring it back, so that the soft parts may be closed over it. Ina 
-w cases this may be effected by pressure, but this method invariably 
iuses a deflection of the septum unless there is a fracture, in which 
ise the reduction can easily be made. 


Fic. 234.—Double harelip and cleft palate, with projecting intermaxilla (Berry and 
egg).—The dotted line indicates the incision made for the submucous removal of a weige- 
aaped portion of the cartilaginous septum. After removal of this wedge the intermaxilla 
an be easily restored to its normal position. 


A wedge-shaped piece of cartilaginous septum may be removed 
ubmucously with bone scissors after the mucosa of the septum on 
ach side has been raised through an incision about 2.cm. (46 inch) long 
nade in the free margin of the septum behind its attachment to the 
ntermaxilla (Fig. 234). Tilting of the incisor teeth backward should 
ye avoided, but provided that the wedge is not too wide or too high, 
here is little danger of this accident. In other words, as little of the 
eptum should be removed as will allow of proper reduction. No 
‘utures are necessary to close the incision. 

Another method is to divide the septum obliquely after separating 


che mucosa, so that reduction of the intermaxilla will slide one part 
ver the other. 
18 
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Quadrilateral sections of the septum may be removed for the sam 
purpose, and are said to prevent tilting back of the incisor teeth (Doye 
Turnure). 

Reich has devised an ingenious method which prevents the tiltin 
back of the teeth. He dissects the philtrum from the intermaxillar 
bone, and after exposing the cartilaginous septum divides it upwar 
and backward as far as possible. Next, through parallel incisions j 
the posterior portion of the septum he separates the mucoperiosteu) 
on each side and excises a triangle. The intermaxillary bone is the 
pushed back into position (Fig. 235). 

It is advisable to denude the surfaces of the intermaxilla and ma:: 
illary processes where they come in contact. 


Fic. 235.—Reich’s operation for repression of the intermaxilla (Binnie).—A. 
Point of nose. 2. Philtrum. 3. Intermaxillary bone. 4. Oblique section of the septu 
5. Wedge of septum to be removed. B. Shows the position of parts after removal of sep’ 
wedge and adjustment of parts. 

The intermaxillary bone should be held in position after reductio ' 
and this is best accomplished by means of silver wire placed as show: 
in the diagram. ‘It is better to use two pieces of wire because it is oft: - 
very difficult to remove the long mattress suture which soon buri . 
itself. This suture may be removed in two but preferably in thr 
weeks. 

In one or two cases of complete double harelip and cleft palate wil 
the snout projection, when the patient was unable to stand the cori 
plete lip operation, I have reduced the intermaxilla by taking out © 
small wedge of the septum first, and later when the condition wt 
improved have closed the lip. 


Complications in Harelip 


The stitches may tear out on account of too much tension, or fc; 
lowing an infection, or the child may tear them out if the hands are nat 
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secured. Stitches may be removed too early and the edges of the 
wound separate. I have had one death from pneumonia. In the 
series of cases at the Johns Hopkins Hospital I note deaths from hemor- 
-hage at the time of operation, and from post-operative bronchitis, 
oyelitis, and status lymphaticus. Acidosis must be thought of, as 
t occurred in a number of my cases in y 
spite of every ordinary precaution, and 
in one or two cases the patient was des- STG ET 
‘perately ill. 

Hemophilia must also be borne in 
mind when considering operative pro- 
cedures for these cases. I have had two 
cases (one of harelip and one of cleft 
palate), in which this condition existed, aT aes 
but I was unaware of it until I was in 
the midst of the operation. The patient Pe 
with the/hafelip- bled’ for=several, days4. 7 3¢n238a_Method’ ob adjust 

; ing the vermilion line by means of 

from the suture line and stitch holes, but a Z-shaped incision (Berry and Legg). 
Rnally recovered Ther child rwittether #4. foo ee ee 


cision. The dotted lines indicate 
kleft palate almost bled to death from the area trimmed. The flap 1 is 


post-operative hemorrhage. The hemor- aed aie 2 SS hoa 

thage was finally controlled by removal of all the stitches, packing with 

adrenalin gauze, and the application of digital pressure for 24 hours 

continuously. Horse serum was also given subcutaneously in this case. 
Post-operative Care.—The child should be placed on a Bradford 


frame if there is any difficulty in controlling it. The hands should 


Fic. 237-—Defective result of an old harelip operation.—1r. Before operation. Note 
the irregular vermilion line and the depressed broad lip scar. 2. After operation. 


be secured so that the fingers cannot be placed in the mouth. This 
can be done by tying the hands, or by the use of stiff cuffs over the 
elbow, which hold the arms straight. Should the child be restless, 
small doses of paregoric may be given. Every effort should be made 
to keep the patient comfortable and from crying. 
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Asa routine, if the child is old enough, water containing soda bicar- 
bonate and lactose should be given (per rectum) by the Murphy drop 
method for the first 24 hours. Sterile water may be given by mouth 
every two or three hours for the first 12 hours, and then any sterile 
liquid. Soft diet may be started after a week. A mild cathartic 
should be given as needed. 


Fic. 238.—Defective result of an old harelip operation.—1. Note the broken aligninen 
of the vermilion border. 2. Result of operation. The lip operation had to be done ove 
completely. There was also a complete unilateral cleft palate in this case. 


It is advisable to keep the mouth clean with normal salt or boric 
acid solution swabs, and an antiseptic spray. The sutured area shoulc 
be kept as clean as possible. Should the nostril or stitch holes becom: 
clogged with secretions the free use of sterile boric ointment will soor 
soften the mass, which can then be removed witha cottonswab. Nurs 
ing from a bottle with a nipple with large holes in it can be taught 


Fic. 239.—Bad result of harelip operation. Duration ten years.—r1. Note the dee; 
grooved scar and the break and notch in the vermilion border. 2. Photograph taken on 
year later. Note the condition of the nostril, the lip scar, and the verrnilion border. 


even if the palate is not closed, but this should not be started until ter: 
days after the operation. 
Secondary Operations for Harelip 


Secondary operations for harelip are required in many cases for th 3 
correction of deformities resulting from imperfect primary operation ¢ 
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nd from accidental happenings, among which are the cutting out of 
utures, and infection. Should a secondary operation be necessary, it 
hould never be undertaken until healing is complete and all signs of 
afection have disappeared. 

It is sometimes advisable to do slight secondary trimming operations 
n the margin of the lip to improve the appearance after a primary 
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Fic. 240.—Method of correcting a notch in the center of the lip following an operation 
r double harelip (Berry and Legg).—1. The line AB represents the junction of the skin 
1argins. The shaded area CBD the mucous membrane drawn up at the point B. 2. The 
lack lines indicate the incisions made through the lip to remove a diamond-shaped area of 
ssue. 3. The points E and F are approximated and sutured, thus lowering the central 
ortion of the lip. 


peration which has otherwise been quite perfect. In some cases the 
.ostril may also have to be raised. 

In single harelip the entire line of union may be involved. ‘Thus, 
he scar may be wide and unsightly, and the tissues thin owing to 
acomplete union of the muscular tissue of the lip, or the two sides of the 
ip may have been sutured so that they are out of alignment, one being 


Fic. 241.—Types of bad results following harelip operations.—1. Note the prominence 
f the philtrum and the hitching up of the vermilion border. 2. The result of removal of 
heintermaxilla. 3. Note the closure of the nostrils. All of these cases were operated on 


mie All were the result of operations for double complete harelip with cleft 
valate. 


ma higher level than the other. In both of these cases the nostril is 
isually flattened. The only rational method of procedure is to excise 
he scar completely and perform the operation as if it were the primary 
me. It is always more difficult to secure a satisfactory result in these 
‘ases than in one which has not been previously operated on. 
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Only a portion of the line of union may be defective, the rest being 
satisfactory; either the upper portion close to the nose, in which cas 
the nostril is usually flattened, or the lower portion of the lip may neec 
attention. - 

When only a portion of the lip is involved, correction may be made 
by excision of the defective portion only, coupled with the necessary 
trimming and closure, without any disturbance of the portion correctly 
repaired. 

In double harelip we may have conditions similar to those describec 
for single harelip. But in addition it is sometime 
difficult to close the soft parts without a certain de 
gree of tension, even after the intermaxillary bone 
have been replaced. In these cases there may be 


PIG. 242: PIG. 243. 

Fic. 242.—Apparent prominence of the lower lip due to defective alveolar margin in 
case of cleft palate. 1. The lip and palate have been closed. 2. Excess tissue has be: 
removed from the lower lip both transversely and laterally. This patient is now under t’ ° 
care of an orthodontic surgeon who will be able to bring forward the alveolar margin to 
certain extent, and thus further improve the appearance. 

Fic. 243.—Projecting philtrum following an operation for complete double harelip a: 1 
cleft palate. 1. Note the projection between the columna and the vermilion line. 
Result of operation. Excess tissue was removed and in this instance an inclusion cy % 
about the size of a marrow-fat pea was found. I have never before encountered a simi) 
cyst in a case of this kind. 


separation of the margin of the lip at the midline, or a triangular arf 
of mucous membrane may extend in this region above the normal lin - 
Another deformity is due primarily to the prominent intermaxill ; 
The philtrum may project forward causing a button-shaped deformi 
although there may be no opening in the suture line; or the line may" 
broken and the intermaxilla project through its upper part, causing 
fistula through the lip. 

In double harelip, after reduction of the intermaxilla and closw 
the lip is usually quite tight and relatively the lower lip projects. T! 
is most marked, of course, in those cases in which the intermaxilla 
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ones have been removed. This flatness of the upper lip has given me 
quch trouble, and I have not yet been able to overcome it to my entire 
atisfaction. I have removed portions of the lower lip in some cases to 
iake the relative projection seem less pronounced. Abbe’s method 
f inserting a pedunculated flap from the lower lip to give greater length 
o the upper lip and, at the same time reducing the size of the lower 
p, is valuable (Fig. 244). The best results are obtained by referring 
uch cases to the orthodontic surgeon, who is able to realign the alve- 
lar margin and bring the upper jaw out to its proper position. Then, 
fter this is done, the plastic surgeon can correct any minor external 
efects by secondary operations. It has been suggested that cartilage 
r bone, or fat transplants, paraffin injections, and other methods, 


Z 
g 


Fic. 244.—Operation for widening the upper lip (4Abbe).—1. A median vertical inci- 
on is made in the upper lip, and the scar is excised. The dotted line on the lower lip 
idicates the outline of the flap through the thickness of the lip, the pedicle being at the 
oint B. 2. The flap is turned upward and is sutured accurately into the gap in the upper 
p. The chin wound isclosed. The lips are held together by necessary retraction sutures 
nd food is given through the nares. 3. The pedicle is cut and fitted after twelve days. 


iight be used to overcome the flattening of the upper lip, but none are 
s rational as the one just mentioned. 

Secondary operation on double harelips are likely to be very exten- 
ive and very difficult. The codperation of the orthodontic with the 
ilastic surgeon is most essential in these cases. 


THE, TREATMENT OF CLEFT ‘PALATE 


The parents must be impressed with the fact that the operation 
or cleft palate is a serious one. There is usually considerable loss of 
ood. The operation is often of long duration—two hours not being 
xcessive in some cases—and post-operative complications may occur. 

The factors of the greatest importance to be considered in the repair 
f a cleft palate are (1) the height of the palatine arch; (2) the amount 
if soft tissue (mucoperiosteum) between the alveolar border on each 
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side and the margin of the cleft; (3) the comparative width of the cleft 
Naturally, the higher the arch and the narrower the cleft, the easie 
it is to close the defect. 

In making a flap every effort should be made to preserve a blooc 
supply sufficient to nourish it. The nerve supply and the musculatur. 
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Fic. 245.—Blood supply of the palate (New).—Note the relationship of the gr 


palatine artery of the alveolar process, also its branches to the soft palate. Every eff 
should be made to avoid injury to the artery when making relaxation incisions and wl 
raising the mucoperiosteal flaps. 


of the soft palate should not be disturbed unnecessarily. The heali 
should be as free from inflammatory reaction as possible, as a sc 
pliable velum is most important for good subsequent articulation. 


After trying various methods of closing cleft palates, I have reack 
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-he conclusion that the edge-to-edge approximation based on Langen- 
yeck’s operation, is the method of choice. In suitable cases it can be 
mployed in conjunction with the flap method advocated by Lane. 
in looking over the cleft palate cases at the Johns Hopkins Hospital 
( find that at least 60 per cent of the operations have been done by the 
vangenbeck method, and ro per cent by the Langenbeck and Lane 
nethods combined. 
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3 ; 
*IG. 246.—Blood supply of the palate (New).—Sagittal section showing the position 
of the anterior and posterior palatine arteries and their anastomosis. 


Necessary Apparatus 


Mouth Gag.—Good exposure of the cleft with proper illumination 
S essential if the palate is to be closed with any degree of satisfaction to 
the operator. ‘The exposure can be obtained by using one of the many 
orms of mouth gags. I have found the Whitehead type with tongue 
lepressor to be as good as any. Sometimes in infants a small 
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appendix retractor in each angle of the mouth will give sufficien 
exposure. Any well-constructed electric head light, or hand light 
will supply illumination. 

Aspirator.—A continuous suction aspirator with a flexible meta 
nozzle is of great value and serves to keep the field clear of blood anc 
mucus. More important still it may prevent aspiration pneumonia 
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Fic. 247.—Elevators useful in cleft palate work.—1 and 2. The ordinary blunt di 


sector, side and front views. The instrument is 15. cm. (6 inches) long and the wide 
portion of the blade is 0.7 cm. (about 546 inch) wide. 3. The blunt dissector with i 
blade bent forward. 4. This long narrow elevator 20 cm. (8 inches) long has a blade o - 
cm. (1% inch) wide at its widest portion. 5 and6. Brophy’s angled elevators. Note tl 
difference in the angles of the blades to the shaft. These instruments are 13.75 cm. (5 
inches) long, and the widest portion of the blade is 0.2 cm. (}{g inch). All of these instr 
ments are blunt and are used for separating the mucoperiosteal flap from the hard palat 


Knives.—Any thin narrow-bladed knife will do for making the pr 
mary incisions and for the denudation of the edges of the flaps. A re: 
tangular knife is of use in loosening flaps, especially in the narrow ang ! 
high up and just behind the intermaxilla. 

Forceps.— For handling the tissues I use a long curved pair of mou:: 
tooth forceps, the teeth of which are quite small. 
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Tissue Hooks.—Small single and double hooks are most useful for 
rawing the flaps together and everting the edges during suturing. 
‘hey deserve more frequent use, inasmuch as gentle handling of the 
issues is especially desirable in these cases. 

Elevators.—For raising the mucoperiosteal flaps from the hard 
alate, elevators of several shapes may be used. The long narrow 
taphylorrhaphy elevator, Brophy’s angular elevators and the ordinary 
lunt dissector are sufficient (Fig. 247). 

Needles.—A small-sized full-curved needle (Lane’s) is the best for 
he ordinary sutures. In closing the mucoperiosteal flap it is sometimes 
ifficult to place the sutures with a free needle; in these cases I use a 
igid right-angled curved needle (right and left) (Fig. 248). 


Fic. 248.—1. Rectangular knife for loosening edges which cannot be reached with an 
rdinary scalpel. 2. Curved needle on a rigid handle. These are in pairs, right ang left. 
astead of an eye a slot is an improvement, the needle being passed’ through, and the suture 
aught in the slot and pulled back with the needle. 


Needle Holder.—Including one I invented myself I have yet to see 
satisfactory needle holder for cleft palate work, and although there 
re a number of these on the market, I ordinarily use the Halsted 
emostatic forceps for holding the needles, and find this as good as 
nything so far developed. 

Suture Material.—I prefer very fine waxed silk for the uvula, horse- 
air for the soft palate; horsehair, silkworm gut, or fine silver wire for 
he hard palate. 


TECHNIG 


Preparation of the Field.—After the patient has been anesthetized, 
he lips and surrounding tissues should be sponged with ether or 
venzine, followed by alcohol. Then, after the gag has been inserted, 
he operative field should be sponged with ether and painted with 
me-third strength tincture of iodin. 

Operation.—After carefully trying most of the methods reported, I 
lo not feel able to adopt any single technic for closing a cleft in the 
valate, but have collected what experience has shown me to be the 
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good points in several operations. The combination has proved mo 
satisfactory. 

In separating the mucoperiosteal flap from the hard palate I use tl 
method described by Berry and Legg. A small incision is made dov 
to the bone, either inside or outside of the posterior palatine arter 


3 4 


Fic. 249.—Method of closing an incomplete cleft of the hard palate associated wit! 
complete cleft of the soft palate.—1. The short dark line near the alveolar margin shows‘ 
puncture wound through which the mucoperiosteal flap is detached from the hard pale 
This incision may be lengthened if necessary. This dark line below this shows the situat ! 
of the relaxation incision which may be joined to the upperincision. After the flaps hz: 
been separated on each side and the attachment of the soft to the hard palate divided, tt . 
the margins of the mucoperiosteal flaps are trimmed as indicated by the dotted line ¢ 
the margins of the soft palate split lengthways. 2. The on-end mattress sutures in pia 
These sutures may be used in both hard and soft palate as shown in 3, or the same sut 
can be used to evert both mucous borders in the soft palate, asshownin 4. 3. Theon-¢ 
mattress suture everting the mucous edges (Blair). 4. The on-end mattress suture _ 
the soft palate everting the mucous edges on the pharyngeal and oval surface. A, } 
mucous membrane of the pharyngeal surface. B, the tissues of the soft palate. C, °% 
oral mucous membrane. ; 


according to the situation in which subsequent relaxation incisio 
should be made. 

The bleeding, which is usually quite severe after the initial incisi 
for the insertion of the elevator, is soon controlled by pressure. Son} 
times the posterior palatine artery is nicked, and, when this occurs, : 
is better to divide the artery completely to allow it to retract. Inmas 
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ases the control of bleeding consumes much time and adds consider- 
bly to the length of the operation. Eas 

A long narrow-elevator should be inserted through this small inci- 
ion and the periosteum and overlying mucous membrane should be 
horoughly separated from the hard palate, the separation extending 
‘om the posterior edge over as large an area as is required. ‘The ele- 


Fic. 250.—Method of closing a complete cleft of the hard and soft palates.—1 and 2. 
some instances it is inadvisable to attempt the closure of the entire cleft at one opera- 
m. The posterior portion of the hard and the soft palate has been closed. A defect is 
‘t just behind the alveolar margin. This defect is usually best closed by a small flap with 

pedicle at the margin of the cleft. The dotted line shows the outline of the flap A, 
ised from the widest side. An incision is made along the margin of the cleft on the oppo- 
e side and the mucoperiosteal flap B is undermined. The flap A is then turned over and 
, free edge is drawn well under B by properly placed sutures. 3. Shows the flap in place 
d the sutures tied. The raw surface from which the flap A was raised is allowed to 
anulate. The junction of the intermaxillary bone with the superior maxilla may be made 
this time by freshening and trying to make a bony union, or this may be postponed. 
Shows another method of suturing. Using the ordinary mattress sutures in the muco- 
tiosteal flap and the on-end mattress suture in the soft palate. 


itor is then forced through the margin of the cleft and separates it. 
similar procedure is carried out on the other side. Then, with a 
ur of curved scissors, the soft palate is cut away from its attachment 
‘the hard palate on each side. This is a most important step, and 
ust be thoroughly done if the flaps are to be brought together in the 
idline without tension. It is important that the tissues at the 
nction of the hard and soft palate be kept as thick as possible in order 


286 PLASTIC SURGERY 


to avoid subsequent perforation, due to sloughing which often occurs a 
this point. 

The margins of the mucoperiosteal flaps should then be pared, bu 
the soft palate should be split in the manner described by Davies- Colle: 
and H. M. Sherman, which saves loss of tissue and givesa broade 
surface for suture. “The soft palate is then closed, beginning ‘ut it 
junction with the hard palate, and then the uvula. I prefer the or 
end mattress suture for the soft palate throughout as used by Blai 
The hard palate is then sutured with the same stitch. : 

I have often made the mistake of inserting loo many sutures, and hav 
found that these cases almost invariably do badly. Use only enoug 
sutures to approximate the edges thoroughly, and do not put in a 
unnecessary stitch. It is always a temptation to make the line « 
closure perfect in appearance, but experience has shown me that tho: 
cases with only the absolutely necessary sutures do best. 


Fic. 251.—Method of separating the soft palate from the posterior edge of the h: 
palate (Berry and Legg).—Sagittal semi-diagrammatic section through the palate of 
infant. 1. Temporary incisor tooth. 2. Permanent incisor. 3. Mucous membrane 
floor of nostril. 4. Bony palate. 5. Aponeurosis of soft palate. 6. Soft palate. 
Mucoperiosteum of the hard palate. 8. Blades of a pair of scissors. 9. Space formed 
detachment of mucoperiosteal flap. A. Parts before operation. B. Mucoperios:. 
flap detached from hard palate. The soft palate remains attached. Blades of scis: 
inserted. C. After-division of the aponeurosis and nasal mucous membrane. 


It is often unwise to do a complete operation at one time. Sor 
times it is safer to close the soft palate and the posterior portion of ° 
hard palate first, and complete the repair of the anterior portion s1. 
sequently. The closure of the anterior portion of the hard palate 
especially difficult, as there is little chance of mobilizing flaps by 
edge-to-edge principle. In this situation it is best to raise a flap af | 
the Lane method from the wider side and to insert it into a pocket 
the narrower side, as has been recommended by Sherman and oth 
Lane’s procedure is a particularly valuable method for closing defet 
in this region. 

Relaxation incisions should be avoided if possible, and in s¢é, 
cases are not necessary. Nevertheless, it is better to make tlt 
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han to have any tension on the sutures. If the beginner should make 
he relaxation incisions as illustrated in many text-books, his flaps would 
ough from defective blood supply. 

I have found the best incision for the majority of cases to be that 
escribed by Berry and Legg. It begins “‘a little in front of the junction 
f the hard and soft palates, near the alveolus, but internal to the 
osterior palatine foramen; it should extend obliquely backward to a 
oint néarly halfway between the posterior end of the alveolus, and the 
osterior margin of the soft palate.’”’ This incision should pierce the 
ft palate. 

In some severe cases this incision must be prolonged, and others not 
idangering the blood supply made in order to give necessary relaxation. 


Fic. 252.—Diagrams showing the difference in the heights of the palatine arch, and 
iistrating the point that the higher the arch the more easily is closure made (Berry 
id Legg).—The clefts in A and B are of exactly the same width. In A! where the arch is 
ly the detached mucoperiosteal flaps do not meet in the midline. In B! where the arch is 
Ith, the detached mucoperiosteal flaps meet easily in the midline. In A? with the low 
ith, the approximation is made possible by lateral liberating incisions. 


-have tried the various-methods of using paraffined tapes, lead and 
el plates, and the like, to reinforce the palate sutures, but find 
‘em unnecessary in the ordinary cases if tension on the sutured flaps 
]s been properly relieved. 

The Two-stage Edge-to-edge Method.—In certain cases where 
'e cleft is especially wide, or where the soft tissues are thin, it is advisa- 
l2 to do the edge-to-edge operation in two stages. The muco- 
Irlosteal flaps are raised through lateral incisions without breaking 
‘rough the cleft margins, and then after the soft palate has been 
‘Darated from its attachment to the hard palate, the spaces between 
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the bone and flap are packed with iodoform gauze. By this mean 
the flaps are thickened, the blood supply is made more sure, and ther. 
is also stretching of the tissues. After four or five days the ordinar 
edge-to-edge closure is carried out. This is a very valuable procedur 
and by its use a cleft can be closed which would otherwise be hopeless: 

Post-operative Care.—The same precautions should be exercise. 
as have already been mentioned under Harelip. In addition to cor 
tinuous instillation of water by the rectum, a subcutaneous infusio 
of normal salt solution is advisable whenever a considerable amount 
blood has been lost. Sterile water should be given for the first 1 
hours, and then sterile liquids, water being given after each feedin; 
Very soft diet may be allowed after one week, and after two weel 
there may be a gradual increase, care being taken for several weel 
to avoid lumpy food. Every effort should be made to keep the mout 
clean with swabs, sprays or irrigations. 

Older children may be allowed to get up after the shock of tl 
operation has passed. Talking should not be allowed for at least a wee 

There is little advantage gained by daily inspection of the woun. 
as nothing can be done at this period even if the stitches do not hol. 
In older children one is usually able to remove the deep stitches witho : 
an anesthetic, but for very young patients primary anesthesia is oft | 
necessary. I prefer to allow the deep stitches to remain for two weel ; 
If the edges have not united by that time there is little hope of unior . 


Complications in Cleft Palate 


VomitTING which is long continued may be a serious complicatic.’ 
but fortunately this is usually temporary, lasting only a few hou 
When it is a symptom of acidosis, it is always a serious matter. 

A temperature of 100° to 103°F. is not uncommon in young child) s 
within the first 24 hours, and should give little uneasiness if it subsi | 
within 48 hours. It may be due to the absorption of the swallow - 
blood, the bruising of the tissues, or to the prolonged operation. 

Occasionally a child will develop a high temperature a few di 
after operation, and in these cases, after everything else has b 
eliminated, one must bear in mind middle-ear infection. 

BRONCHITIS and BRONCHOPNEUMONIA are complications that 
not infrequent and are sometimes fatal. 

SLOUGH OF THE FrLaps.—At times death of the flap occ 
due either to poor circulation or strangulation of the tissues by tigl 
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jrawn sutures. JI have seen flaps in which the circulation was ap- 
yarently good, melt away under an infection over which we had no 
control. 

HEMORRHAGE.—In certain cases oozing continues for some time 
ufter operation, and if this keeps up it may become serious. Digital 
pressure usually is sufficient to control it, but this may cause a sloughing 
nf all the tissues, or separation of the margins. “At times it may be 
recessary to remove stitches and pack with gauze. So far I have been 
‘ortunate enough not to have had a case of secondary hemorrhage, 
‘except in one hemophiliac), but such accidents have been reported. 

There are two other methods of treating cleft palate, the principles 
of which are radically different from that already described. (1) 
forcible approximation of the sides of the cleft within three months 
ufter birth, preferably within a few hours. 

(2) The turnover flap method. 

1. Forcible approximation of the edges is accomplished in two ways: 

A. By cLamps, which bite into the outer side of the upper gums 
ind which are tightened every few days. These are allowed to remain 
n the mouth for several weeks. Hammond, Roberts, and Ulrich have 
lesigned clamps for this purpose. In my opinion they should never be 
employed. 

B. By wrrinc; Brophy and Blair are the principal exponents of 
his method, and in their hands the results seem good. 

I have never felt justified in performing this operation. It is 
‘ertainly dangerous because of liability of extensive sloughing, and the 
esults in the cases I have seen operated on by other surgeons have been 
ar from satisfactory. 

The principle of the operation, in brief, is to pass a silver wire 
-hrough both superior maxilla from a point just back of the malar proc- 
’sses, high enough to be above the palate. One or two other wires 
ire also inserted at the same level behind the first one. The wires are 
assed through holes in lead plates molded to fit the contour of the 
vones, and these lie between the cheek and the bone. After the edges 
f the cleft have been freshened throughout, the margins are pressed 
ogether with the thumbs until they are approximated, and the wires 
tre twisted so that the bones are held together. The soft palate may 
or nay. not be closed at this time. The plates and wires are allowed to 
emain in place about four weeks. 

Much can be done toward narrowing the cleft by an orthodontic 


‘pparatus applied on the inside of the mouth, consisting of a nut and 
19 
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screw bar, and bands for the teeth. Dr. G. V. I. Brown of Milwaukee 
has been able to accomplish a good deal with it in children as young a 
18 months. This apparatus can also be applied to older children wit] 
success. 

2. The Turnover Flap Method.—The Davies-Colley method wa 
the first devised. and was recommended in those cases in which th 


Fic. 253.—The flap method of closing a cleft palate (Davies-Colley).—1. The incisi: i 
AB with its center just internal to the last molar tooth is made down to the bone in fro ¢ 


and through the soft palate behind. Through this incision the mucoperiosteal flap 
separated from the posterior half of the hard palate. The incision CD from just in fro 
of the cleft and 0.625 cm. (4 inch) from its margin, is carried backward, gradua'/ 
approaching the junction of the hard and soft palate; the tissues are loosened and turn 
inward. The incision should be continued along the cleft edge of the soft palate in su 
a way as to split that structure lengthwise. The flap EFG, which consists of muc’ 
periosteum, is raised by the incision EF, which runs parallel to and 0.4 cm. (}§ inch) fre - 
the insertion of the last molar tooth to the median incisor. The incision FG runs backwa: 
0.4 cm. (}€ inch) from the margin of the cleft of the hard palate, and is continuous with t - 
split in the soft palate, as on the other side. The shaded portion on the hard pali: 
indicates the area in which the periosteum is separated, and on the soft palate the depth ~ 
which the tissues are split. The tissue internal to the line FG should be loosened a 
turned inward. The insert represents a transverse vertical section along the line X 
2. The margins of the flaps M and N, and the upper plane of the soft palate are sutur 
together. The insert indicates the method of turning and suturing. 3. The mucope - 
osteal flap O is then shifted over the sutured line and secured, and the lower plane of thes 
palate is sutured. 


defect was too wide for the edge-to-edge closure. The diagrams w: 
fully explain the principle (Fig. 253). 

Lane’s method is based on the Davies-Colley method. Lane rai: 
a flap of mucoperiosteum from one side, with its base close to the marf : 
of the cleft. Then on the opposite side the mucoperiosteal flap 
undermined through an incision along the margin of the cleft. T 
free edge of the flap from the opposite side is then drawn into this pock 
and is held by sutures (Figs. 254-260). 
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Fic. 254.—Lane’s operation for complete unilateral cleft palate (Binnie).—Reflect the 
lap outlined by the dotted line 7, 5,6,8. Make the incision through the mucoperiosteum 
o the bone on the hard palate, but only through the submucosa in the soft palate. The 
ine 5 to 6 is made on the outer surface of the alveolus near the reflection of the mucosa to 
he cheek. When the flap is raised the posterior palatine vessels are caught and clamped. 
Jn the side of the cleft attached to the septum pull the uvula and soft palate forward to 
xpose the nasal surface. Divide the posterior external edge of the soft palate 4, 3, 
hrough the submucosa and extend this incision along the nasal surface of the hard and 
oft palate to the cleft 3, 2. The incision down to the bone is continued along the cleft 2, 1, 
ind across the alveolus margin 1, 9. 
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Fig. 255. Fic. 256. 
Lane's operation, continued (Binnie). 


Re Loa pee the mucous Napedy 3.025 and separate the mucoperiosteal flap from 
nea roug the incision 2, 1,9. Then divide the attachment of the soft to the 
aard palate in the usual way. Turn over the flap 7, 5, 6, 8, so that its mucous surface 
‘S toward the nose and its raw surface toward the mouth. Draw the free edge of the flap 
7. 5, 6, 9, under the flap 9, 1, 2, 3, 4, and suture it into position as indicated. 

Fic. 256.—Indicates the position of the flaps after they are sutured. 
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In this way very large defects may be covered. This method wa: 
much used for a time, but is now employed principally as an adjunct tc 
the edge-to-edge operation. The end results were not what were hopec 
for and the danger of slough was found to be greater. If it occurs, thi 
patient is left in bad condition for subsequent operations. For detailec 


Fic. 257. Fic. 258. 
Lane's operation for wide double incomplete cleft palate. 


Fic. 257.—Make the flap 1, 2, 3, asin a case of single complete cleft palate. On tt 
Opposite side make the incision 6 through the mucoperiosteum along the edge of the clef 
Make the incisions 7 and 8 on the nasal side of the soft palate, and reflect the flap« 
mucous and submucous tissue. Separate the mucoperiosteal flap from the har 


palate and divide the attachment of the soft to the hard palate, leaving the oral mucos 
intact. ; 


Fic. 258.—Then insert the flap I, 2, 3 and suture its free edge well under Io, 6, 7, 8. 


information on this method the reader is referred to Brophy’s, Blair’: 
and Lane’s works on this subject. 


Secondary Operations for Cleft Palate 


Secondary operations are often required in cases operated. on fc 
cleft palate, when there has been a complete or partial failure of th 
sutured flaps. 

If the failure is complete the operation should be done over agait 
but the chance for success is less than at first. Berry and Legg advis 
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che secondary operation, following a complete failure, as soon as the 
2dges are healthy, or in about three or four weeks. My own preference 
s to wait for a longer period until healing is complete. | ¢__.-. \ 

In partial failure the chances of success are much eralber, Br a 
-onsiderable period should elapse before the secondary opération. Li 
rave been astonished at the amount of spontaneous closure of defects 
n the suture line which at first seemed to call for an extensive secondary 


Fic. 259. Fic. 260. 
Lane’s operation for wide cleft of the soft palate (Binnie). 


Fic. 259.—The dotted line 1, 5, 6, 7, 8, indicates the outline of the flap of mucoperios- 

seum which is raised and frees the hard palate and mucosa from the soft palate and cheek. 

‘from the nasal surface of the soft palate on the opposite side the flap 1, 2, 3, 4, is raised. 
The bases of these flaps are at the edge of the cleft. 

Fic. 260.—The flap 1, 5, 6, 7, 8, is turned over with mucous surface inward toward the 
‘aasal cavity. The flap 1, 2, 3, 4, is turned outward with its mucous surface toward the 
mouth. They are over-lapped and sutured in position. Care must be taken not to in- 
jure the musculature of the soft palate in raising these flaps. 


operation. It is useless to attempt to close a defect of any size in the 
hard palate by simply freshening the edges and suturing. Extensive 
undermining and lateral relaxation incisions are necessary. Defects 
in the anterior portion of the hard palate are best closed with pedun- 
culated flaps shaped in the way best suited for the special case. 

Holes in the hard palate due to syphilis, tuberculosis, typhoid 
ulceration, or injury, are treated in a similar manner. 

Hett found the inferior turbinates of great use in repairing wounds 
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causing hard palate perforations. These bones may also be employec 
in closing certain resistant palate perforations in which there is muct 
scar,.and enly a small amount of tissue available. The bone is partialh 
severe Ants attachment, is pushed down and used, after freshenin; 
the edt skusa sort of pedunculated flap to plug the opening, the pedicl 


I 3 
Fic. 261.—Operation for closing a partial cleft of the hard and soft palates (Schoe 


maker).—1. The dotted lines indicate the incisions. The margins of the cleft are eithe 
denuded or split. 2. The flap is shifted toward the midline and sutured. 


being severed later (Fig. 262). Defects in the soft palate can usuall-, 
be closed by freshening the edges and suturing, although if much scai 
tissue is present, lateral relaxation incisions are necessary. Sometime: 
lateral pedunculated flaps may be shifted in to good advantage. 

It is necessary in some cases to operat 
six or eight times before the defects ar 
completely closed. 

Transplantation of Extrapalatal Tissue : 
to Close Palate Defects.—There are certai ; 
cases which have lost (through sloughin . 
following previous operative procedures: 
practically all of the soft tissue usually em 
ployed for closure of the cleft. These de 
fects can be closed by using tissues obtaine | 
from the buccal mucous membrane, as dc: 
Ar oe spas costkesh ote scribed by Blair, and also by means ¢ 
of the inferior turbinates to fill pedunculated flaps of tissue from inside th 
ee ane inthe Jip and cheek, or from the skin of the nec | 

(Fig. 263). 

The flap from the neck is inserted through an opening made betwee 
the cheek and jaw bone, in much the same manner as in lining a chee 
defect. It might be advantageous to use Thiersch grafts on the ra‘ 
surface of the flap to prevent subsequent contracture, and then afte 
the graft has taken, to suture the flap with the epithelium on bot ' 
sides into the palate defect. It is, of course, necessary that all sca 
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tissue be removed from the edges of the defect, before suturing in the 
fap with silkworm gut or horsehair. The jaws should be held apart, 
in the pedunculated flap operations (to prevent interference with the 
blood supply) with a block wired to the teeth until the pedicle is cut. 
The pedicle should be divided in from ten to fourteen days, after which 
the rest of the opening is closed, the base of the flap being turned out 
again and utilized for filling the upper portion of the neck defect. 

After proper closure of the lip and palate, by whatever method, the 
child should be placed in the hands of a competent dental surgeon who 
should take charge of straightening the teeth and adjusting the line 
of the jaws by proper orthodontic measures. 

Obturators.—The great majority of cleft palate cases should be 
treated by operation. Up to a short time ago I would have said all 
cases, but recently I have seen a ‘‘bleeder”’ with very scant tissue in 


Fic. 263.—The repair of a palate defect by means of mucosa from the cheek (Blair) .— 
1. The dotted lines indicate the incisions made to raise the flap of mucoperiosteum from 
the hard palate and mucosa and buccinator muscle from the cheek. 2. The flap A is 
shifted inside the alveolar margin on each side. It may be necessary to fracture the 
hamular process on each side and extensive undercutting may be required. I have not 
been very favorably impressed with this method. 
which there was no possible chance of operative success, and in this case 
I advised the use of an obturator. 

In some old cases which have been the rounds it is useless to try 
further operative work. Then an obturator offers the best solution to 
the problem. : 

In my opinion obturators should be used only in those cases in which 
operative procedures have been exhausted, or in those which from their 
nature preclude operative interference. 

Fairly good speech is possible following the use of obturators cover- 
ing defects in the hard palate, if the soft palate is reasonably pliable. 
Obturators to which artificial vela are attached are seldom satisfactory 


from the speech standpoint, although Mitchell reports successful cases. 
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It is impracticable to use obturators on growing children, but later 
they may be very useful in some cases. 

Training in Articulation—Special attention should be given tc 
speech training, and if this is carefully done, by the parents or by profes. 
sional teachers, good results will be obtained. The child should bx 
taught to speak slowly, to pronounce every syllable, and to give ful 
value to every consonant sound. Details of the method may bs 
found in works on Oral Surgery. 
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CHAPTER’ X11 
EXSTROPHY OF THE BLADDER (ECTOPIA VESIC2&).- 


This distressing condition is caused by the maldevelopment « 
the structures which make up the anterior wall of the bladder, and tt 
corresponding portion of the abdominal wall. The posterior wa 
of the bladder protrudes much like a rosette, and on the lower portic 
of this mucous surface the urine is constantly being discharged from tt 
exposed ureteral orifices. Associated with this condition ununite 
pubic bones and epispadias are found. Occasionally double inguin 
hernia is present. 


Fic. 264.—Complete exstrophy of the bladder with epispadias.—This patient ° 
subsequently cured by transplanting the ureters with a rosette of mucous membrane } 
the rectum. 


Exstrophy of the bladder is rare, occurring only once in fri: 
30,000 to 50.000 births. It occurs much more frequently in males. 
Berger says that of 74 patients not operated upon, born w 
exstrophy of the bladder, only 23 passed their 20th year, 68 per c : 
‘dying of pyelonephritis. 
| TIME OF OPERATION.—Children should be at least four or 1. 
years of age. Good physical condition is essential for such a seri 
operation. 
THREE GENERAL GROUPS of operative procedures have been devi - 


for the correction of this deformity. 
298 
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(A) THOSE WHOSE OBJECT IS THE PLASTIC RECONSTRUCTION OF A 
{LADDER.—(1) By the formation of the anterior wall from pedunculated 
laps of adjacent skin. (Roux, 1852, Nélaton, Thiersch, Wood, and 
thers.) Wood’s method of forming the skin flaps from the abdominal 
yall is that most commonly used, and the diagram is self-explanatory 


Fic. 265.—Wood's operation for exstrophy of the bladder (Binnie).—1. The flap 

\ is made of the abdominal skin with its pedicle about .625 cm. (14 inch) from the edge 
fthe bladder. Its size should be planned to allow for shrinkage. If it is desired to cover 

_he dorsum of the penis with the same flap AD should be raised. Fiaps B and C are ob- 
‘ained from the skin of the abdominal wall external to the bladder and flap A, and are raised 
or covering flap A after it is turned down and sutured. 2. The flap A has been turned 
lown, epithelial surface inward, and sutured to the freshened edges of the bladder. Flap C 
s raised and shifted inward as is flap B, and their free ends are sutured together to cover 
-lap A. The raw surface is made smaller by drawing in the surrounding skin and the rest 
-s skin grafted. If the extension D of flap A is used, it is sutured to the freshéned edges of 
he penile gutter. There are many modifications of this method which must be made to 

uit the individual case. 


(2) By the use of an isolated loop of intestine. (Rutkowsky, 1899, 
ind others.) 

(3) By: freshening and uniting the edges of the defective bladder, 
ulter bringing together the widely separated pubic bones. To accom- 
lish this, Trendelenburg divides the sacroiliac synchondrosis on each side. 
Konig, Koch, and others secure the same result by division or fracture 
iof the horizontal and descending rami of the pubes, followed by suture 
of the loosened margins of the bladder. Passavant uses an orthopedic 
Pressure apparatus to bring the bones together. 
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(4) Schlange mobilizes the lower end of each rectus muscle, chise 
away the bony insertions, and slides them toward the midline, whe 
they are secured. The edges of the bladder are then united. 

(5) The bladder is formed by isolating a loop of intestine. Tt 
continuity of the bowel is reéstablished and the lower end of the loc 
is brought down between the rectum and the anal sphincter. Tt 
ureters are implanted in the upper end of the loop. (Gersuny, 1898 


" LATERAL SKIN INCISION 
FOR PLASTIC CLOSURE 


Fic. 266.—Segond’s operation for exstrophy of the bladder (Kanavel).—1. Shc - 
the condition before operation. The dotted line indicates the incision around the blad:. 
and onthe penis. 2. The bladder turned down over the penis. The dotted lines indic.. 
the incisions for the removal of the excess bladder wall. 3. The bladder wall sutured 
the epispadiac mucous membrane. 4. Skin closed over penile and abdominal defects. 


(6) The bladder is formed from the isolated lower end of the cecu ! 
the appendix being brought through the abdominal wall as in an appe 
dicostomy, and the urine being removed through a catheter. (Ma 
kas, 1910.) 

(B) THosE WHOSE OBJECT IS THE DIVERSION OF THE URINA 
STREAM: TO THE URETHRA, VAGINA, OR SKIN SURFACE.—(1) T 
implantation of the ureters into the urethral groove, and closing of t 
gutter. (Sonnenberg, 1885, Segond, and others.) (Fig. 266.) 
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(2) Implantation of the ureters into the vagina. (Pawlic, 1891, 
havasse, and others.) 

(3) Transplantation of the ureters into the skin surface of the loin. 
{arrison, 1896, Bottomley, and others.) 

(C) Tuos—E WHosE OBJECT Is THE DIVERSION OF THE URINARY 
[REAM INTO THE REctuM.—(1) The implantation (intraperitoneally) 
the trigone of the bladder, with the ureteral orifices intact, into the 
all of the sigmoid rectum. (Maydl, 1892, Lendon, Peters, Moynihan, 
_H. Mayo, W. D. Haggard, and many others.) 

These operations are also done extraperitoneally. Instead of the 
igone only, the whole bladder has been implanted. 

(2) The ureters with a rosette of bladder attached have been im- 
‘anted into separate incisions in the rectum by the extraperitoneal 
wute. (Bergenhem, 1894, Peters and others.) 

(3) Implantation of the ureters alone into the intestine. (Simon, 
346, Lloyd, Fowler, Smith, C. H. Mayo, and others.) 

The above is a brief outline of some of the many operative pro- 
edures which have been practised for this deformity. 

To my mind only three methods promise results which will be accept- 
sle to the patient, and I shall describe in brief the technic which seems 
»me most desirable in each of these methods. On these, as a basis, 
-€ operator can introduce the modifications called for by the peculiari- 
es of individual cases. 

The Transplantation of the Ureters into the Skin of the Loin. 
ottomley’s Operation. First StEP—A ro.cm. (4-inch) incision is 
‘ade following in a general way the crest of the ilium, about 2.5 cm. 

inch) above and to its inner side. The external oblique aponeurosis 
ad muscle is split in the direction of its fibers; the deeper muscular 
-yers are divided sufficiently to allow the peritoneum to be pushed for- 
ard; the ureter is located and freed by blunt dissection for several 
‘ches of its length, and is divided where it crosses theiliac vessels. The 
stal end is ligatured, and through a small incision in the loin the proxi- 
‘al end is brought to the surface and sutured to the skin with chromic 
itgut stitches, which do not penetrate the mucosa. ‘The end of the 
‘eter, which should project about 0.312 cm. (14 inch), is split and the 
aps are turned outward and sutured. The abdominal wound is closed 
\layers. Both sides are done in this way. 

SECOND STEP.—Two weeks later the vesical mucous membrane 
id distal portions of the ureters are removed, and the defect is closed 
ith a skin and fat flap, shifted in from the abdominal wall. Following 


302 PLASTIC SURGERY 


this operation the patient must, of course, wear some apparatus hel 
in place with a belt, for collecting the urine. 

The operation is simple and comparatively safe. There is probabh 
Jess danger of renal infection than in the other methods to be described 
The disadvantage is the necessity of wearing a collecting apparatus 
but this can be easily fitted over the fistulz in the back, and with prope 
care the urinary odors can be avoided. 

Transplantation of the Bladder into the Rectum (Extraperi 
toneally). Moynihan-Maydl Operation.—A catheter is passed for 1c 
cm. (4 inches) into each ureter, and is fixed there with a single stitct 
An incision is made at the junction of the mucosa and the skin a 


Incision around the 
bladder ' 
; Peritoneum 


Suture fixing catheters in 
ureter 


Uretheral groove in pen: * 
Ureteral catheters 


Fic. 267.—Moynihan's operation for exstrophy of the bladder (Jacobson).—The bladc 
is liberated without opening the peritoneum. 


around the bladder, which is gradually raised by careful dissection un ! 
it is isolated, leaving only as its pedicle, so to speak, the two ureters. .- 
much tissue is left around each ureter as possible, so as to avoid t ! 
possibility of damage either to the ureter itself, or to its vessels. _ 
As soon as the bladder is well isolated it is drawn upward out of t 
way by an assistant. In the bottom of the wound the rectum with | 
peritoneal reflection is now seen. The peritoneum is then stripp ‘ 
upward from the front of the rectum until ro. or 12.5cm. (4 or 5 inch. 
of the bowel are exposed. The finger of an assistant having been pass : 
into the rectum to make it prominent, traction sutures are placed a - 
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1 incision 8.75 cm. (314 inches) in length is made along the anterior 
rface of the bowel. Into this opening the bladder is placed, being 
rned upside down so that its former anterior surface becomes posterior, 
id its former lower end becomes ‘the upper. The ureters instead of 
issing forward to the bladder pass backward, and the catheters pass 
to the rectum and out at the anus, the sphincter having previously 


The incision into the rectum, 


Fic. 268.—Moynihan’s operation for exstrophy of the bladder, conlinued (Jacobson).— 


le ureters should not be stripped as freel h 
ete pp y as shown, as the blood supply must be 


en dilated. The edge of the bladder and the cut edges of the rectum 
‘e sutured together with a continuous suture on each side for the 
ucous membrane, and any appropriate infolding intestinal suture 
r the outside. A few additional sutures may be inserted when neces- 
iry. In the Maydl operation the trigone is implanted into the rectum 
‘traperitoneally (Figs. 267—260). 

The Bergenhem-Peters operation is done extraperitoneally, and the 
rocedure is practically identical with the Moynihan operation just 
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described, except that each ureter with a rosette of bladder tissue su 
rounding the orifice is separately implanted on opposite sides of t] 
rectum. Both ureters may be implanted at the same operation, or o: 
at a time. . 

The Implantation of the Free Ureters into the Sigmoid. C.} 
Mayo’s Operation.—According to Mayo the secret of successful 
anastomosing the ureter into the bowel is to tubularize the urete: 
entrance for 3.125 cm. (1}4 inches). His operation is based on Coffer 
modification of Witzel’s gastrostomy operation and is carried o 
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Ureteral catheters brought out 
through the anus. 


Fic. 269.—Moynihan's operation for exstrophy of the bladder, continued (Jacobson; 
The bladder has been rotated so that its upper end can be sutured to the lower par 
the incision in the rectum. The ureteral catheters are brought out through the anus. 


as follows: A low lateral pelvic incision is made, preferably on ° 
right side first, and the sigmoid is exposed. It naturally passes to ° 
left and can always be found on this side, whereas if the incision is mé. 
on the left side first, the slack bowel may be difficult to find. 1: 
peritoneum and muscularis, in a longitudinal band, are incised lon 
tudinally for about 3.125 to 3.75 cm. (114 to 114 inches) down to° 
mucous membrane, but not through it. The ureter is exposed by 

incision in the peritoneum in the posterior pelvic wall, and is isola 
to within 2.5 or 3.75 cm. (1 or 114 inches) of the bladder, where i 
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ivided and the distal end ligated. From 6.25 to 7.5 cm. (2}4 to 3 
iches) of the ureter are exposed, the posterior peritoneal incision is 
losed by suture to the point where it emerges. ‘The lower end of the 
reter is split for 0.625 cm. (14 inch), a curved needle with chromic 
atgut is passed through the end, the catgut is tied, and the short end 
f the thread is cut. A small perforation is made into the lumen of the 
-owel in the lower end of the incision through the mucous membrane, 
0 prevent contamination of the wound. A large curved rubber-cov- 
red*clamp is used to hold the bowel in position, and the union is made 
vithin the curve of the clamp. The curved needle carrying the catgut 


\ Ned to ena of, 
\\ 


wreter 


% by WR 
a ) Loy) ZH 
a ihe i I 
: S NC a 


Us, 
Vy 


Fic. 270.—C. H. Mayo’s operation for exstrophy of the bladder.—The ureter has been 
reed and longitudinal incision made in the wall of the sigmoid down to the mucosa. In 
he lower portion a small button-hole has been made and through this the catgut suture 
ttached to the ureter has been passed coming through the bowel below. 


\ttached to the end of the ureter is passed into the lumen of the bowel 
hrough the small opening, and out through the wall of the bowel 
25 cm. (14 inch) below it. The drawing of the chromic catgut 
suture pulls the end of the ureter into the lumen of the bowel. The 
1eedle is then passed once through the peritoneum and muscularis, in 
order that the catgut may be tied to hold the ureter fixed within the wall 
of the intestine. The sides of the incision in the outer wall of the bowel 
ire closed over the ureter, the needle including its outer tissue in two 


or three sutures. A second row of peritoneal sutures is placed over this, 
20 
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extending down over the tied knot of the fixation suture which holds the 
ureter in place. This gives the ureter a natural duct entrance. The 
slightest pressure from within closes the duct, but not sufficiently tc 
prevent delivery of urine by the automatic and intermittent wave 
of contraction occurring about six or eight times a minute during the 
period of activity (Fig. 270 and 271). 

The intestine is held by a few sutures to the posterior peritoneum 
so as to cover the ureteral entrance. It is best to do but one side at th 


Fic. 271.—C. H. Mayo’s operation for exstrophy of the bladder, continued. The ureter hi: 
Bess drawn down into the bowel and the bowel wall is being infolded over the ureter. 


first operation, as the urine is absorbed from the large bowel like 

Murphy drip. Tolerance is soon acquired, however, and the sligti 
uremic mental apathy disappears in a week. The second ureter may t 
transplanted with no trouble in from one to two weeks after thefir: 
operation. A small tube may be kept in the rectum for the first fe 

days unless it adds to the discomfort. Usually at once, or at lea 
within a few days, the urine will be passed at moderately frequei 

intervals. 

Comments 


In those operations whose object is to reconstruct a bladder, wha 
ever the method used, the result, even if successful, is merely the fo + 
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nation of a reservoir which, being without a sphincter, has not the 
yower to retain the urine. ‘These receptacles soon become infected 
ind very foul, and infection may extend from them up the ureters. 

Fistula occur where skin flaps are used, and urinary concretions 
orm in the newly made bladder, whether it be lined with skin or with 
yowel mucous membrane. The only advantages of the method are 
hat the bladder mucosa is protected, and therefore the condition is not 
0 painful; and that a collecting apparatus can be attached more 
easily than before such an operation. 

The plastic problems in these cases are fascinating, but the results 
jo not justify the time taken and the multiple operations necessary. 

The implantation of the ureters into the sigmoid-rectum, either 
with a portion of the bladder, or free, if properly done are quite worth 
while, and many good results have been obtained, especially since 
‘ntestinal operative technic has been perfected. The immediate danger 
bf uremia due to absorption of urine from the bowel and the later 
‘danger of ascending infection must be borne in mind; but when we 
take into consideration that the same danger (but possibly to a less 
degree) also confronts the non-operated case, and compare this with 
the comfort and satisfaction of the patient, who can lead for the first 
rime a comparatively normal life, the risk is well worth taking. In time 
these patients can hold the urine as long as four or five hours. 

A number of good results have been reported after implantation 
bf the ureters into the back (by the Harrison-Bottomley method); 
and this is probably the operation of choice for patients over 40 years 
bf age (Mayo). 

Buchanan, in 1909, collected 98 cases of patients who had survived 
‘the intestinal implantation of intact ureters with a part of the bladder 
‘wall (Maydl and Bergenhem methods) and has tabulated -the results 
‘as follows: eleven died of ascending renal infection (11.2 per cent); 
two died of preéxisting renal disease; seven died of causes other than 
renal disease; two died of causes unknown; one was reported with 
polyuria; eleven were not heard from after leaving the hospital; sixty- 
four were well at the last report; of these thirteen reported well within 
one year after operation; twenty-six were reported as well between 
one and three years after operation; ten were reported as well between 
three and six years after operation; fifteen were reported as well between 
six and twelve years after operation. 

IMMEDIATE Mortatity, MAypL METHOD.—(Direct intraperitoneal 
implantation of the trigone, including both ureteral orifices, in the 
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wall of the rectum) 28.7 per cent. Of fifty-seven recoveries by thi 
method 65 per cent lived one year and 24 per cent over five years. 

IMMEDIATE Morra.ity, BERGENHEM METHOD.—(Independent ex 
traperitoneal implantation of the ureters, each with a rosette of bladde 
wall into the rectum) 11.5 per cent. 

Stevens, in 1916, added sixteen cases to Buchanan’s Maydl grour 
and found the total immediate mortality 28.1 per cent. Of the sixty 
nine recoveries from operation 67.7 per cent lived over one year, an: 
26.1 per cent over five years. 

To Buchanan’s Bergenhem group, he added seven cases, and foun 
the total immediate mortality 15 per cent. Of twenty-eight recoverie 
from operation 60.7 per cent lived over one year, and 21.4 per cer 
over five years. 

It is striking that the immediate mortality following the Mayc 
operation (28.1 per cent) is greater than that following the Bergenher 
operation (15 per cent). This is probably due to the intraperitone:. 
route usually employed in performing the Mayd] operation, and tki 
elimination of this risk (intraperitoneal route) in the Bergenhem oper:- 
tion. After recovery the ultimate results are about the same. 

The Bergenhem method jis simpler, and one ureter can be implante, 
ata time, thus avoiding possible uremia. 

In C. H. Mayo’s most recent paper he gives the results of operatiy 
treatment in 21 cases: six were done by the plastic method; none « 
these patients were able to control the urine; one died six mont] : 
later of traumatic exstrophy at childbirth; three were submitted to <¢«: 
implantation of the ureters and a portion of the bladder (Mayc: 
Moynihan method); two died in the hospital of uremia; thirtec' 
were submitted to a transplantation of free ureters into the bows | 
of these one died in the hospital, one died from pneumonia sever 
weeks after discharge, and two others died three years later from oth ; 
causes. 
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CHAPTERS CITE 
EPISPADIAS 


Epispadias is a rare congenital deformity in which a portion or all 
of the roof of the urethra is absent, the canal being represented by a 
furrow occupying the mid-dorsal aspect of the penis. The penis is 
usually short and broad, and is curved upward. According to Baron 
epispadias occurs only twice to each three hundred cases of hypospadias. 

TIME OF OPERATION.—The correction of this condition by operation 
should not be undertaken on children under six years of age. 


TREATMENT 


IN PREPARING THE SKIN for operations for epispadias and hypos. 
padias, I prefer thorough scrubbing with soap and water with gauze 


Fic. 272.—Thiersch’s operation for epispadias (Binnie).—Method of constructing th 
glandular urethra. 


not a brush—followed by ether. [odin is too irritating to the skin o. 
this region, and tends to cause trouble after operation. 

In all of these operations the hemorrhage must be thoroughly checked ! 
For dressings in both epispadias and hypospadias I use iodoform gauz : 
wrapped snugly around the part. Should the tissues become ede 
matous, the iodoform gauze may be saturated with glycerin. 

PRELIMINARY STEPS.—(1) The formation of a perineal fistula throug : 
which the bladder is drained during. the operative procedure on the urethre 

(2) THE STRAIGHTENING OF THE PENIS.—This is accomplished b, : 
dividing the corpora cavernosa close to the pubes, after which the peni 
is held down with a splint for several weeks. If the division of th 
corpora is not sufficient, more extensive dissection and excision of th - 


contracted tissues must be carried out. 
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The classical operation of Thiersch for the relief of complete epispa- 
lias is as follows: 

(1) The Construction of a Urethra in the Glans Penis.—Two deep 
ncisions are made parallel to the urethral groove (Fig. 272, A and B). 
\ glass rod is laid along the groove and the spongy tissue is pressed 
lown. The lateral flaps are then sutured over the rod. 

(2) Construction of the Penile Urethra.—After healing is complete 
n the glans, two quadrilateral flaps are raised along the whole length 
f the urethral groove, the flap A (Fig. 273) having its base next to the 


FIG. 273. Fic. 274. 


Fic. 273.—Thiersch’s operation for epispadias, continued (Binnie).—1 and2. Method 
f constructing the penile urethra. 


Fic. 274.—Thiersch’s operation for epispadias, conlinued—1 and 2. Method of con- 
ecting the newly formed channel. 
roove, and the flap B having its base away from the groove. The 
lap A is turned over (skin surface down), and is sutured under flap B 
‘ear its base. Flap B is then shifted over flap A and its edge is sutured 
o the raw edge left on the skin of the penis when flap A was raised. 

(3) The Opening Between the Penile and Glandular Portions of the 
Jrethra is Then Closed by Utilizing the Redundant Prepuce.—A trans- 
‘erse incision CC is made through the prepuce near its base (Fig. 274, 1) 
nd the glans is pushed through this opening, and the defect is closed 
’y Suturing the freshened edges of the penile and glandular urethra to 
he prepuce. 

(4) The Epispadial Opening Is Closed with a Pedunculated Flap 
rom.the Pubis.—The new canal is united to the epispadial opening by 
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(a) (d) 

Fic. 275.—Cantwell’s operation for epispadias (Binnie).—A. The dotted line indi 
cates the incisions made at the mucocutaneous junction of the groove. The incision 
penetrate down to the corpora cavernosa. B. Separate the urethra as a pedunculate 
flap with its base above from its bed and hold it aside. C. Separate the corpora until th: 
skin on the lower surface of the penis is reached. Then place the urethral flap against thi 
skin in the bottom of the channel between the corpora and suture its edges over a rubbe 
tube. D. Bring the corpora cavernosa together over the urethra, and close the wound 


Before beginning the operation bladder drainage should be established through the peri 
neum. 


Fic. 276.—Operation for epispadias (Young).—1. The penis is held in position b 
two sutures placed in the glans (G). As indicated by the black line in the diagrammat 
cross section, the incision on the left side goes only through the skin and down to the corpu 
while on the right the dissection is carried down between the corpora until the skin of th 
under surface of the penis is reached. 2. The separation of the corpora has been complete: 
The skin edge is being retraced to the right and the edge of the new urethra to the lef 
exposing the right corpus (C) and exposing also the space between the corpora, the floc 
of which is formed by the inner surface of the skin of the under surface of the penis. Tt 
relations are clearly indicated in the cross section. 
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neans of a pedunculated flap of skin from the pubis, with its epithelial 
surface next to the urethra (Fig. 274, 2) A. The raw surface may be 
sovered with another flap A’, or the surfaces may be grafted with 
Jllier-Thiersch grafts. 

The objection to this method of closure is the presence of hair, 
which always give trouble. This can be overcome by thorough dep- 
lation with radium or «x-ray before the flap is used, or by the use of 
i flap, the under surface of which should be grafted successfully before 


Fic. 277-—Young’s operation for epispadias, continued.—1. The new urethra is being 
ormed by a continuous suture, bringing the edges together over a catheter and converting 
he original grooveintoatube. The attachment of the urethral tube to the left corpus may 
e distinctly seen both in surface view and cross section. 2. The right corpus hasbeen 
otated, carrying the urethra down to its new position below and between the corpora. 
Che latter are sutured with interrupted sutures of chromic catgut. The unfinished suture 
ine above permits a view of the underlying newly formed urethra. 


reing used to fill the defect. This method is much less satisfactory 
than the following: 

Cantwell’s Operation.—(1) A longitudinal incision is made on each 
side of the urethral groove along the line of the mucocutaneous junction 
tom the symphysis to the extremity of the glans. The incisions are 
oined above the opening into the bladder and should be made down to 
‘he cavernous bodies without injuring them. The urethral gutter is 
chen raised as a flap with its pedicle at the base of the penis, and is 
1eld aside. 


(2) The corpora cavernosa are separated from each other by 
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sharp and blunt dissection, until the skin on the inner surface of the 
penis is reached. The urethral flap is laid in the gutter thus 
formed, and is held in position by one or two sutures through the skin. 
A glass rod, or rubber tube, is laid along the urethral flap, the edges are 
sutured over it to form a canal, and the rod is removed. Above the 
urethral canal, the corpora cavernosa are brought together and held 
in position with sutures; the skin is then 
closed. The objection to this method is 
the possibility of slough of the urethral 
flap, due to poor blood supply (Fig. 275). 

Young’s Operation.—Hugh H. Young 
has recently published an operation whict 
is an improvement on the Cantwell 
method, inasmuch as the blood supply o} 
the urethral flap is assured. The plate 
describe the steps so well that detailed ex- 
planation is unnecessary (Figs. 276-278) 

Successful results have been reportec 
following Cantwell’s, Young’s, and othe: 
methods. 

After becoming familiar with Cant 
well’s method some years ago, I had con 
: / sidered it the method of choice, but i 
=A future I shall adopt Young’s method, a: 


Fic. 278.—Young’s operation its advantage over the original Cantwel 
for epispadias, continued.—The ., : 
Operation completed. The two 15S obvious. 


outer edges of the original incision : : : male.— oc e, 
are easily brought together in the Epispadias in the Fe e.—This is; 


midline, making a penis and glans condition even more rare than epispadia 
almost normal in appearance. A ‘ 
in the male. 

For epispadias in the female, Stiles and others, advise the trans 
plantation of the ureters into the intestine as the only rational pro: 
cedure. In other words they think that it should be treated by th 
methods already described in the chapter on Exstrophy of the Bladder . 
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GHAPTERSNIV 
HYPOSPADIAS 


Hypospadias is a congenital deficiency of the floor of the urethra 

There are three varieties: (1) Balanic, or Glandular.—The urethr: 
meatus Is usually at the base of the glans. The meatus is small. Th 
glans is broad, often grooved, and sometimes curved slightly dowr 
ward. The frenum is absent; the prepuce is thickened and malformec 

(2) Penile-—The urethral opening may be at any place betwee 
the glans and thescrotum. The penis is often poorly developed, sharpl 
curved downward and held in this position by a band of dense fibrot 
tissue. The scrotum is not cleft. 

(3) The Perineo-scrotal.—The urethral opening may be at an 
point between the peno-scrotal junction and the perineum. Th: 
scrotum is cleft. The penis is poorly developed, curved downward an 
backward, and lies in the scrotal cleft. The testicles may or may nc 
be fully developed and are often undescended. 

Hypospadias is quite a common deformity. Gianturco has recentl . 
found it in o.5 per cent of the men in the Italian ariny. Fortunatel: 
the majority of cases are of the glandular or penile types. 

The indications for operation are inability to urinate normally an- 
the impossibility of straight erection. 

Quite frequently in the glandular form, and in those cases of th: 
penile type in which the opening is fairly close to the gland, micturitic. 
and the procreative function are not materially interfered with. ] 
these cases an operation is of doubtful utility, except for reducing th) 
size of the prepuce, which is always redundant. 

TIME OF OPERATION.—I seldom operate under six years of ag! 
and prefer to wait considerably longer. A number of my cases havi 
been in adults and they do very well. In these older patients pos 
operative erection must be controlled by full doses of bromide by mout. 
or rectum, very light diet, and the ice-bags. Allowance for this erectic « 
should also be made in planning the flaps, and there should be no te: * 

1 My special interest in this malformation is due to the fact that a number of them ha 
been referred to me through the courtesy of Dr. Hugh H. Young and Dr. J. T. Geragh 2 


of the Brady Urological Institute of the Johns Hopkins Hospital. 
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on on the sutures. The after care is all important. Many operations 
‘hich would otherwise be successful are spoiled by inefficient post-opera- 


ive care. 
TREATMENT 


The success of every method for correcting these defects depends 
n the thorough preliminary straightening of the penis. ‘This should be 
one before anything else is attempted. If the skin is tight, a transverse 
.cision. is made and the fibrous bands holding down the penis are 
ivided or excised. These bands are composed of the poorly developed 


Vat 


Fic. 279.— Operation for straightening the penis (Duplay).—1. The penis has been 
faightened after a transverse incision through the skin, and contracted fibrous bands. 
ote the longitudinal defect. 2. The transverse defect sutured longitudinally, with on- 
id mattress sutures. The glandular portion of the urethra is shown completed. 


orpus spongiosum, the thickened envelope of the penis and of the con- 

“acted septum between the corpora cavernosa. The skin defect is 

osed longitudinally or with a pedunculated flap, or is grafted (Figs. 

Me and 28c). 

| In any operation in which the formation of the urethra, penile or 

-erineal, is attempted, an external urethrotomy, or in selected cases 

| suprapubic cystostomy should be done, and a permanent catheter 
iserted. 

} Of the numerous operative procedures advocated for the relief of 
ypospadias, I shall describe a few of the best. Every surgeon will have 
» adopt suitable modifications or combinations of the methods in 
der to fit the particular case. 
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Fic. 280.—Operation for straightening the penis (C. Beck).—1. The dotted are 
on the under surface of the penis is the raw surface formed by straightening the penis afte 
a transverse incision. The dotted areas on the dorsum of the penis indicate the incisior 
made to form the flap from the prepuce. 2. The double pedicled flap of prepuce A : 
brought forward over the glans and is sutured into the defect on the anterior surface. 
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Fic. 281.—C. Beck’s operation for a mild hypospadias (White and Martin).—1. 1. 
urethral opening at the base of the glans. The dark lines indicate the incisions. 2. 1 
urethra separated. Note the cuff of skin left around its freeend. 3and4. The uret] ; 
drawn through the slit in the glans and sutured. In these drawings the urethra is strip * 
so thoroughly that in actual practice it would probably slough. 
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Several methods of forming the urethra by means of free trans- 
ants have been introduced. Ndve-Josserand tunneled subcuta- 
1eously under the skin from just in front of the urethral opening to the 
nd of the glans. Then after cutting an Ollier-Thiersch graft he 
yrapped it around a glass rod with the raw side out and secured it at 
ach end with a ligature. The rod with the graft around it was passed 
hrough the tunnel and after eight days the rod was removed. 
ater this tube and the urethra were connected. 

Segments of the saphenous vein were used in a similar manner by 
‘anton and others. A section of ureter from a fresh dead body was 
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Fic. 282.—Operation for hypospadias (Bevan).—An oblong flap of skin is dissected 
» from around the abnormal opening, the portion of the flap toward the scrotum being 
nger than that toward the glans. 


sed by Schmieden; the appendix was used in a similar way by Streissler. 
Cantas used a pedunculated flap of skin from the right thigh con- 
Lining a section of a vein. 
When the defect is to be repaired with a free transplant, a piece of 
ssue much longer than the defect must be used to allow for shrinkage. 
These methods might be worth while in some cases, but for ultimate 


sults they cannot be compared with the operations to be described 
low. 
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Operations for the Glandular and the Less Pronounced Peni] 
Types. Beck’s Operation.—Dissect out from its bed the distal end c 
the urethra with a cuff of skin, to enlarge it, and bring it forward throug 
a tunnel made in the glans. (The urethra should not be stripped to 
thoroughly; otherwise its blood supply might be interfered with. 
Suture the borders of the cuff to the wound in the glans and close th 
skin over the urethra. Unless the urethra is long enough, erectilit 


Pulling flap—ag¥ 
thru Slang & ; 


Fic. 283.—Operation for hypospadias, continued (Bevan).—A channel of consider< 
size has been made through the glans. Two mosquito clamps are passed through 
opening and grasp the loosened flap at each extremity. The flap is then drawn through _ 
channel. 


will be checked. For this reason this operation is adapted only to v: 
mild cases (Fig. 281). 

Bevan’s Operation.—Dissect up an oblong flap (the lower p: 
being longer than the upper) from around the urethral opening. Mi: 
a free opening through the center of the glans so that the flap will 
be constricted when it is brought through the opening. Pass 1° 
mosquito forceps through the opening in the glans and grasp the 3 
at its upper and lower extremities and gradually draw it up throt; 
the opening as shown in the diagram. Suture the edges of the flay } 
the margins of the wound in the glans and close the skin. : 
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This seems a very rational procedure and Bevan says it can be used 
1 cases where the opening is as far as 3.75 cm. (1}4 inches) below the 
ormal meatus. ‘This operation prevents shortening of the urethra 
-the disadvantage of Beck’s method—and also eliminates the possibility 
f a urethral slough (Figs. 282-285). 

Operations for More Extensive Defects in the Penile Urethra. 
luplay’s Operation.—The glandular urethra is formed in the same 
vanner as already described in Thiersch’s operation for epispadias. 
n incision is made on each side, about r. cm. (2§ inch) from the urethral 


Flap sutured to 
glans forming 
meatus 
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1 Fic. 284.—Operation for hypospadias continued (Bevan).—1. The sutures are being 
iced. 2. The edges of flap sutured to the margins of the channel in the glans. 3. The 
p lettered to show the corresponding points of suture. 


oove and extending from the glans to just beyond the urethral 
ening. At each end of these incisions a transverse cut is made begin- 
ng at the urethral groove and extending beyond the longitudinal 
cisions. (This incision can be lengthened subsequently if necessary.) 
y these incisions two flaps are outlined on each side of the urethral 
oove, one having its base at the urethral groove, while the other is in 
e skin of the body of the penis. These flaps are raised and those with 


eir bases at the urethral groove are turned over a rod or rubber tube, 
21 
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so that the skin surface is next to the rod. _I prefer to make these edge 
meet and to suture them separately over the tube with fine catgut. I] 
this way the urethra is completely lined with epithelium. The outsid 
flaps are then brought in and closed with horsehair sutures. I hav 
not found it necessary to use the lead plates advised by some autho: 
for securing these sutures. After healing is complete and all induratic 
has disappeared, the extremities of this newly formed urethra a: 
joined above and below to the other channels (Fig. 286). 

Bucknall’s Operation. First Stace.—The penis is drawn up « 
the abdomen and the scrotum is drawn down between the thighs, so th: 


Fic. 285.—Operation for hypospadias. continued (Bevan).—The skin of the penis dri i 
in and sutured over the defect left by raising the flap. 


the tissues are on a stretch in the midline. Then a Jongitudinal ir : 
sion is made on each side of and 0.312 cm. (1g inch) from the midli 
extending from the glans to the abnormal urethral orifice. The u 
sions are now lengthened on each side of the scrotal raphé until th 
below the urethral orifice on the scrotum are exactly the same lengtk 
those on the penis. This outlined area of skin 0.625 cm. (14 inch) w 
(with the urethral orifice in the center) is allowed to remain undisturb 
From the extremities of the longitudinal incisions already made, ot - 
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ncisions 0.625 cm. (14 inch) long are made at right angles, and the flaps 
hus marked out are raised on each side and rolled back. In this way 
re formed two long denuded strips 1.25 cm. (1% inch) wide on each 
ide of the undisturbed skin’ in the midline. The flaps are held in the 
verted position and the penis is flexed down on the scrotum in the mid- 
ine. Thus the median strip of skin and the raw surfaces will be brought 
ito apposition. The strip of skin on the penis will form the roof and 
he scrotal strip the floor of the new urethra. The flaps formed on each 
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_Fic. 286.—Methods of covering the penile urethra (formed by Duplay’s method) with 
in. (Modified after White and Martin).—1. Incisions for Duplay’s operation. A and 
- lateral flaps. C and D central flaps. 2. Closure of the lateral flaps with on-end mat- 
“ess sutures after the central flaps have been turned inward and the edgessutured. 3. The 
ntral flaps sutured. The lateral flaps being too short to close over the new urethra. 
flap with its base above is outlined on the scrotum. 4. The scrotal flap is raised and 
tured over the new urethra. The scrotal defect is shown partially closed. 


-de of the opposed penile and scrotal flaps are sutured as shown in 
"ie diagram, the stitches being about 0.625 cm. (14inch) apart. All the 
itures are placed before any are tied, small rubber tubes extending the 
ngth of the opposed flaps are inserted on both front and back, and the 
itures are tied over them. Through the channel thus formed Bucknall 
len passes a small rubber catheter into the bladder through the newly 
med urethra to drain off the urine. (It is better to do an external 
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urethrotomy and insert a permanent catheter.) The stitches ar 
removed after fourteen days (Figs. 288 and 280). 

SECOND STAGE.—Usually undertaken after three or four weeks, i 
conditions are favorable. The penis and newly formed urethra ar 
dissected from the scrotum leaving lateral flaps of scrotal tissue on eacl 
side sufficiently long to cover the raw surface of the penis when the 


I 2 3 a 
Fic. 287.—Operation for penile hypospadias (Rochet).—1. Through a short tra" 
verse incision, just above the abnormal urethral opening, a tunnel is burrowed beneatht 
skin and through the glans. 2. A pedunculated flap of sufficient length, with its b: 
at the urethral opening, is raised from the midline of the scrotum, and is sutured, sl + 
surface inward around a rubber catheter, a portion of which is inserted in the ureth 
3. The catheter with the flap attached is then drawn through the tunnel previously ma: # 
and the end of the flap is sutured to the new meatus. The catheter may either be left 
24 hours, to support the newly formed urethra, or may be removed at once. It is safer . 
drain the bladder through an external urethrotomy wound with a permanent cathet . 
than to have the urine flow along the new channel, until healing is complete. 


are brought together. The flaps and the scrotal defects are clos : 
with sutures in the midline. 

Bucknall reports good results in three cases. The disadvantag 
are that the method cannot be utilized if the scrotum is cleft; hair m : 
develop on the skin from the scrotal raphé forming the floor of t 
new urethra. 
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Van Hook, and later C. H. Mayo, devised operations in which a 
‘ube, formed from a pedunculated flap obtained from the prepuce, was 
ised to form the urethra. 

Mayo’s operation is performed as follows: ‘The prepuce is stretched 
is for circumcision, and two incisions are made about 2.5 cm. (1 inch) 
ipart extending from its border to its attachment at the penile cervix; 
he prepuce is unfolded, forming a loop of thin skin about 6.25 cm. 

214 inches) in length. Should this not be considered sufficient to 
each from its attachment to the hypospadiac opening, the two incisions 
tre extended back along the dorsum of the penis until sufficient tissue 
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«IG. 288.—Operation for hypospadias (Bucknall).—1. The dotted lines indicate the 
incisions to form the flaps. 2. The flaps dissected up and reflected. 


; obtained, where the two incisions are connected by a transverse one, 
ind the flap of skin lifted but left attached to the cervix by the inner 
urface. Several sutures now close the lateral integument over the 
enuded area. The pedunculated flap of prepuce is constructed into 
| tube, with its skin or outer surface inside, by means of a number of 
atgut sutures. ‘The penis is tunneled with a narrow bistoury or me- 
sium trocar and’cannula, through the glans, above its groove, along the 
enis to a point beneath the hypospadiac opening, when it is made to 
‘Merge at one side of, but close to, the urethra; the tube of prepuce is 
rawn through the tunnel and sutured where it enters the glans and also 
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NEW SCROTAL 
URETHRA SKIN 


= 3 
Fic. 289.—Bucknall’s operation for hypospadias, continued.—1. Shows the pen 
fixed to the scrotum, and the flaps held together by sutures passed over rubber tubes. Tt 
dotted line indicates the scrotal flap to cover the under surface of the penis when it is di 
sected from the scrotum. 2. Scheme of holding flaps together by means of suturing ov: 
rubber tubes. 3. The penis is raised from the scrotum and the raw surface covered wit 
skin flaps. The broad raw area on the scrotum is sutured. 


Fic. 290.—Operation for hypospadias (C. H. Mayo).—A. 1. Scrotum. 2. Gla 
penis. 3. Raw surface after raising the skin for the new urethra. 4. Urethral openi1 
5. Skin folded to form atube. B. The pedunculated flap 5 folded in the form of a tube 
passed through a perforation in the glans, and through a tunnel burrowed in the skin 
the under surface of the penis, and is brought out near the oldurethra. Later the pedi 
is cut and the ends of the tubes are joined, 
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where it emerges. At the end of ten days the pedicle of the flap is cut 
through close to the new meatus. The second operation, made at a 
later period, consists of a perineal opening into the urethra and insertion 
of a Jacobs’ self-retaining female catheter; this is the least irritating 
form of catheter and can be left as long as needed, usually from five to 
eight days. Anincision at the termination of the two urethras now 
admits of accurate coaptation by sutures, or the normal urethra may be 
mobilized (Beck’s method) to a sufficient extent to admit of its inser- 
tion into the new urethra, where it is held by sutures and the external 


I 2 


Fic. 291.—Operation for hypospadias (Russell, Annals of Surgery, Aug. 1907).—1. 
[he penis is straightened by a transverse incision which divides the skin and all contracting 
yands. 2. The dotted lines through the glans indicate the channel made, which should be 
‘onsiderably wider thanis shown. ‘The dotted lines CC’ and DD’ indicate the outlines of 
the double pedicled collar flap of prepuce, with its pedicle between C and D on each side 
of the penis. 


oarts closed over this. Occasionally a little urine escapes into the 
irethra, and the entire canal is best drained by passing several strands 
of silkworm gut or horsehair through the urethra and out alongside the 
tatheter in the perineal opening” (Fig. 290). 

Russell’s Operation. First Stace.—The skin binding down the 
denis is divided fairly near the glans by a transverse incision which may 
de lengthened as much as needed. Then the dense fibrous bands holding 
jown the penis are either excised or divided until the penis is completely 
eleased. The result of this (when the penis is straightened) will be a 
ong diamond-shaped skin defect. A charmel should then be made 
through the glans as shown in the diagram and the surface of the glans 
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denuded for a short distance on each side of the incision. An incisio 
curving slightly upward is made from one lateral angle of the defec 
on the penis to the other, across the dorsum cc’, 0.833 cm. (14 inch 
below and parallel to this another incision dd’ is made, beginning an. 
ending about 0.833 cm. (14 inch) from the raw edge, and passing slight] 
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Fic. 292.—Russell’s operation for hypospadias, continued.—1. The collar flap raised ar 
drawn over the glans. 2. The flap is turned inside out so that skin is against skin. 


downward at the extremities, thus giving a broad pedicle at each end o 
the flap. The flap is raised from its bed (care being taken not to er| 
croach on the pedicles) until it can be passed over the end of the pen 


a. The loop is turned inside out so that skin is against skin and draw 
through the channel in the glans 6 and c. The loop is then dividec 


Fic. 293.—Russell’s operation for hypospadias, continued.—1 and 2. The loop 
drawn through the channelintheglans. 3. The redundant portion of the loop is remove 
and the edges are sutured to the denuded portion of the glans on each side of the chann: j 
All wounds are then closed. 


the redundant portion is removed, and the edges are sutured with fir 
horsehair to the denuded surface of the glans on each side of the incisio: f 
thus preventing subsequent contracture of the meatus c. The wounc% 
are then closed with horséhair. A self-retaining catheter is placed — 
the urethral opening to avoid soiling of the sutured line (Fig. 291-293 
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SECOND STAGE.—This should not be done for some months. I 
have waited as long as a year. Preliminary to the formation of the 
rest of the urethra a small suprapubic opening should be made in the 
bladder and a permanent catheter sewed in. (When this method is 
used for a complete penile defect, an external urethrotomy is done.) 
In order to understand the minute details of the second stage of the 
operation I shall quote the author himself in part. 

“Starting anteriorly, note in Fig. 294,1 the two folds of skin (AB, 
AC) that diverge from the opening of the glandular urethra to be lost 
in the body of the penis. These are guides for the direction of incisions 
for making the penile urethra. 

Fig. 294,1 represents this region enlarged for clearness of demonstra- 
tion. A is placed at the urethral orifice beneath the apex formed by the 


Fic. 294.—Russell’s operation for hypospadias, continued.—1. The penile portion of 
he new urethra is at the point A. Slit the new urethra from A to D, and remove the tissue 
n the area DBAC. 2. Result of the excision. The dotted lines beginning at B and C 
ndicate the upper part of the incisions for the formation of the penile urethra. 3. These 
ncisions are continuous with the line BD and CB. 


wo folds of skin AB, AC. Make first the short incision AD which 
ilits up the new urethra for about 0.312 cm. (14 inch). This will make 
the angular flaps DAB and DAC. Mentally complete the two tri- 
ingles DAB and DAC by the dotted lines DB and DC. 

With fine forceps and scissors remove each triangle cutting along 
the base lines DB and DC. Fig. 294,2 shows the result of the excision, 
ind the cut edges of the two layers of skin of which the folds are com- 
osed; the inner layer is part of the preputial loop which has become 
he lining of the glandular urethra; the outer layer is continuous with 
the skin of the body of the penis. 

Start the lateral incisions for the penile urethra from the points 
3 and C respectively, and carry them down the penis as indicated by the 
lotted lines (Fig. 294,2). It is clear that the penile urethra will be con- 
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tinuous with the glandular portion (Fig. 294,3). We now turn to th 
perineum and draw apart the cleft scrotum and observe the two follow 
ing landmarks, which are represented enlarged and very diagrammat 
ically in Fig. 295,1. 

(1) THE FINE RIDGE OR CREST (AA’), which separates the mucou: 
membrane of the perineal urethra abruptly from the skin of the peri 
neum. (Note that I wish AA’ to indicate, not the short straigh 
line at the anterior extremity of the urethra, but the long U-shaped AA 
that passes backward round the urethral orifice, and forward again, a 
indicated by the little arrows in the diagram.) 


Fic. 295.—Russell'’s operation for hypospadias, conlinued.—1. The line AA’ indicati i 
the fine ridge which separates the mucous membrane of the perineal urethra from the ski} 
of the scrotum. The surface line of the skin of the perineum BB’ overlaps the urethr. ° 
opening at its lowest point. 2. The overlapping portion is released by a short media 
incision which exposes the lower portion of the perineal urethra and forms a small quadr 
lateral raw surface as is indicated by the shaded area. 3. The shaded area indicates tt 
amount of skin excised around the perineal mucous membrane. Notethat the skin adjacer 
to the upper fourth of the mucous membrane is not disturbed, as otherwise undue narrov! 
ing of the urethra would follow. 


(2) THE SURFACE LINE OF THE SKIN OF THE PERINEUMN (BB’ 
Fig. 295,1, which overlaps AA’ posteriorly more than is show in th 
diagram. Between these two lines, AA’ and BB’, there is an area ¢. 
skin, broad behind and gradually narrowing anteriorly, that is to t 
removed, leaving a raw surface. Proceed as follows: a short media . 
incision backward through the skin only, so as to completely expose ti 
view the hinder part of the perineal urethra and the existing orific: 
This incision will create the small quadrilateral raw surface shown 1) 
Fig: 295,2: 3 

Separate accurately the perineal mucous membrane from the ski 
along the U-shaped line AA’. A good way to do this is to take fir 
scissors and clip away the thin crest that separates mucous membrar! 
from skin along the line AA’. Note that this procedure must be carrie’ 
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forward only so far as to the point where the dotted lines meet the 
perineal urethra (Fig. 295,2 CC’). At this point the mucous membrane 
must be left and the demarcation continued forward in the form of an 
ncision along the dotted lines (CC’). This is to obviate undue narrow- 
ng of the urethra, with which we are threatened at this*spoti\” The 
ine of separation.between urethra and other structures having been 
thus laid down, dissect away all the skin intervening between AA’ and 
BB’, as indicated by the shading in Fig. 295,3. This will leave a broad 
‘aw surface in the perineum, narrowing as it passes forward. 


I ~ 2 
Fic. 296.—Russell’s operation for hypospadias, continued.—1. The glandular urethra 
.ompleted. The central flap of skin is separated: stitches are placed which will infold the 


entral flaps to line the urethra, and cover it with skin. 2. The sutures tied and new 
‘irethra completed. 


The operator must now strike a line for the lateral incisions that 
ave been already made in the penile portion. In doing this, he for 
hhe first time seems, as it were, to leave the track and travel across 
country through, it may be, rather doubtful looking scrotal tissue. 
{fe must just plan his incisions so as to make the junction of the penile 
vith the perineal urethra uniform in calibre with the rest. Although 
this has been the only point in the procedure at which I have experienced 
ome feeling of uncertainty, healing has been quite satisfactory in this 
art in both my cases. 

The entire length of the new urethra has now been marked out. 
Che skin composing it is now to be carefully raised on either side, work- 
ng toward the median line, sufficiently to permit it to fold easily over 


| 
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to make the new urethra, without the least tension. All is now ready 
for the suturing. 

Fig. 296.1. The new urethra and the skin of the penis are now 
brought together throughout by a series of sutures. Each sutur 
includes four layers of skin, the needle passing in order through outer 
skin and urethral skin of one side, then through the urethral skin anc 
outer skin of the other. I need not dwell on the necessity for extrem: 
delicacy and accuracy in the performance of this final step of the opera 


Fic. 297.—Perineal hypospadias. Patient 24 years old. No. 5559.—The urethr: 
opening is about on the level with the cross mark. The testicles are apparently norma 
The scrotum is bifid and the penis which is markedly curved forward, is considerably smalk 
than normal. 


tion on the penile portion of the urethra, which is the only part of th 
operation in which the result is at all precarious. The perineal po! 
tion, where the surface is broad, scarcely needs any suturing; the suture 
there will, of course, just miss the mucous membrane. 

Fig. 296,2 shows the operation completed.” 

The objection to this operation is that hair will probably grow 0 
the scrotal skin which is used to form the lower half of the urethra. 
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METHOD OF CHOICE 


I prefer Russell’s method of forming the glandular urethra, and 
tave done a number of cases in this way without a single failure. It 
s somewhat difficult to understand the application of the flaps, but 
nce understood, it is in my opinion the best method as yet devised. 


Fic. 298.—Perineal hypospadias, continued.—The result of several operations. The 
penis was straightened and the urethra in the glans was made by Russell’s method. The 
i2nile and perineal urethra was formed by a modified Duplay operation, and then the 
pewly formed sections of the urethra were joined. Several months were allowed to elapse 
‘2tween each operation. The photograph shows the operation completed, and witha No. 

5} sound (French) passing through the newly formed urethra into the bladder. 


The formation of the flaps in this way is very satisfactory, and can 
e used in the complete penile as readily as in the perineal type. I 
pmetimes use the Duplay method for forming the penile urethra. No 
atisfactory way has been devised to avoid the use of scrotal skin in 
rming the perineal urethra below the penoscrotal junction, and as 
ie growth of hair is the main objection to its use I would suggest that 
1¢ hair follicles be destroyed with radium or x-rays (after carefully 
rotecting the testicles) before the operation is done. 
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In suturing the flap which is to be the lining of the urethra, I prefe 
to close this with a separate line of sutures over a rubber tube, rathe 
than to use the same sutures for both flaps. If possible the flaps shouk 
be arranged so that the suture lines will not be superimposed. 

When closing the defect on the penis after construction of aney 
urethra, if lateral flaps cannot be utilized, I often employ pedunculate: 
flaps from the scrotum. 

For buried sutures very fine catgut is satisfactory. For the ski 
I prefer horsehair. 


Fic. 299.—Hypospadias. Patient 7 years old.—1 and 2. The arrow indicat 
the position of the urethral opening. There is a groove in the glans. The penis is bes 
forward. The testicles are normal. Note the redundant prepuce. 3. The result of tl 
formation of the urethra in the glans by Russell’s method, and the upper portion 
the glandular urethra by Duplay’s method (the lower portion broke down). Note tl 
probe passed through'the urethra and the position of the penis, which was straightened . 
the first operation. 4. Completion of the urethra. A flexible catheter has been pass 
through the urethra into the bladder. The outside surface of the lower portions of tl 
urethra is made from a scrotal flap. 


The tube over which the new urethra is formed should not be allowe 
to remain in place for longer than 24 hours. Most operators prefe 
to remove it immediately, but in some instances its retention for th i 
period is distinctly advantageous. 

Bladder irrigation with normal salt solution must be used ever 
day when a permanent catheter is necessary. Urotropin by mouth 
also useful to prevent bladder infection. 

All operations for hypospadias, except in the mild cases, are done 1? 
stages. When the stitches tear out or infection occurs, the result ma° 
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ot be completely successful the first time, and it may be necessary to 
yerform quite a number of secondary operations to close those portions 
yf the suture line which have not held. ‘This repair should never be 
:ttempted until healing is complete, and all induration has disappeared. 

Following any method of repair it is necessary gradually to dilate 
he newly formed urethra with sounds, until the urethra will take a No. 
‘6 to 30 F. in an adult, and a No. 16 to 20 F. in a child. 

The ultimate test of the success of an operation is the ability of the 
vatient to urinate normally, and to have a straight erection. 
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Ohig aU EN TE ee 
ATRESIA OF THE VAGINA 


We are interested here only in complete atresia of the vagina 
The problem presented by cases in which the lower end of the outle 
only is implicated are distinctly gynecological. 

Our cases fall into two groups: (1) Acquired atresia, due to trauma 
operation, infection, or severe cauterization. Since the uterus anc 
appendages are usually present, the formation of a canal is almos 
always essential for the evacuation of the menstrual blood. (2 
Congenital atresia, due to arrested development. In these cases th 
uterus and appendages are either missing, or are rudimentary in char 
acter. Both of these groups are rare, but in Marshall’s experienc 
the congenital type has occurred more frequently than the acquired. 

It is very difficult in some instances to differentiate between a mal 
pseudo-hermaphrodite with female development and a female wit} 
atresia. This point must be carefully taken into consideration befor 
an operation for forming an artificial vagina is undertaken. 

In instances in which there has been no collection of menstrua 
blood the defect may not be discovered until after marriage; in other 
the defect is discovered earlier, and the patients insist that somethin 
be done before marriage can be considered. In view of the fact that 
birth canal will never be needed, we have to decide whether it is advise: 
ble in the particular case to make a vagina solely for the purpose ¢ 
sexual intercourse. 

In some cases after the defect is discovered the mental attitud! 
of the patient is such that surgical intervention becomes inevitabli 
In others the formation of a vagina may be essential for a continuatio 
of marital happiness. 

The ethics in such cases have been the subject of a good deal of dis: 
pute. The operation should be undertaken only after mature cor | 
sideration of all the various phases of each case. 

There are two general methods of operative procedure which hav. 
given some measure of success. (1) The formation of a vagina by tht 
use of pedunculated skin flaps from the labia and skin of the thiglt 
This procedure has been successfully carried out by Heppner, Row} 
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‘icque, Vautrin, Ferguson, Beck, Graves, Juvara, and others. The 
xethod of Graves is probably the best of the skin flap operations, and 
he steps are well shown in the diagrams (Fig. 300). 

Skin grafts have been used by Abbe, Forgues, Isaac, Tuffier, and 
thers, and mucous membrane grafts (iso-vaginal mucosa) by Hirst, 
<tistner, and Mackenrodt, to line the cavity burrowed between the 
ladder and rectum. Flaps of peritoneum (Stékel) have been used, 


I 2 


Fic. 300.—Operation for congenital absence of the vagina (Graves).—1. Through a 
‘ansverse incision below the urethra a cavity of the desired size is burrowed between the 
ladder and rectum (care being taken not to enter the abdominal cavity.) This pocket 

then lined by means of four pedunculated flaps. The labium minus on each side is 
issected off from above downward in such a manner as to leave a pedicle sufficiently large 
assure the circulation. The two surfaces are then split apart so that two paddle-shaped 
aps are formed. A flap is raised from the inner side of each thigh with bases at the two 
»wer corners of the artificialopening. All four flaps are sutured together over a glass form, 
‘dn side outward. Before the flaps are sewed together four catgut sutures with the ends 
‘ft long should be placed in the vault of the artificial cavity. 2. When the suturing of 
ie edges is nearly complete the glass form is taken out, and the long catgut sutures 
ientioned above are brought out through the skin pouch. The pouch is then inverted, the 
itures are tied and the cavity is packed. 


nd also the lining of hernia sacs (Dreyfus). By none of these methods, 
owever, has a really satisfactory vagina been obtained, on account of 
he tendency ever present to contraction, which in the majority of these 
ases cannot be overcome. 

(2) The Formation of a Vagina by Means of Intestinal Trans- 


lantation.—Sneguireff, a Russian, first suggested the method and 
22 
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transplanted the lower part of the rectum to form the vagin: 
and the upper to form a sacral anus. He reported three cases up t 
1904. In the same year, in this country, Baldwin suggested his metho 
of transplanting a double loop of ileum, and since that time practical] 
all of the successful work on these cases has been done by his metho 
or some modification of it. 

The sigmoid (Albrecht), and rectum (Schubert, Strassman, Amam 
and others), have been used. The use of the ileum—cither doub 


“un 


Fic. 301.—Baldwin’s operation for the creation of a vagina (Quénu and Schwartz). 
The diagram shows the formation of a vagina by a double loop of ileum with its pedicle 
mesentery brought down and sutured to the skin margins of a channel burrowed betwe ~ 
the rectum and bladder. The septum between the loops is divided subsequently. A. T-: 
double loop of bowel with its apex opened and sutured to the skin edges. B. Rectu © 
C. Bladder. D. Mesenteric pedicle. E. The ends of the ileum anastomosed lateral 
(Baldwin in his original operation used an end-to-end anastomosis with a Murphy butto 


or single loops (Mori, Stewart, Wallace, Abbott, and others)—offc - 
the most rational method, and quite a few good and lasting resu | 
have been reported. 

Technic of Baldwin’s Operation.—With the patient in the lithotor ! 
position, through an incision between the labia, the bladder and rectv : 
are carefully separated until the peritoneum is opened. (The ni: 
canal should be made sufficiently large.) After the canal has be: 
packed the patient is put in the horizontal position, and the abdom 
is opened by a low midline incision. ‘The operator then selects a c¢ : 
of ileum (quite close to the cecum), on account of its long mesente? 
always making sure that the double loop will be long enough to reach t 


ATRESIA OF THE VAGINA 339 


vaginal outlet without tension. He isolates the coil with its mesentery 
attached and turns the ends in. He then makes an end-to-end 
or a lateral anastomosis to reéstablish the continuity of the ileum 
(Baldwin uses a Murphy button for this anastomosis). The double 
loop of isolated bowel is drawn down into the opening between the 
bladder and rectum with a long pair of forceps passed up through this 
opening, until the apex of the loop is seen beyond the skin margin. 
‘The peritoneum is then closed around the mesentery and the abdomen 
is closed. The apex of the loop of the intestine is divided and the 
‘edges are sutured to the skin, just enough packing being placed in each 
ig to hold it in approximation with the surrounding walls. The 


sss 


Fic. 302.—Operation of A. Schwartz for the creation of a vagina (Quénu and 
Schwartz).—The diagram shows the formation of a vagina by utilizing a loop of ileum. 
The operation differs from Baldwin’s in that the upper loop is quite short. This gives the 
advantage of a large orifice without sacrificing so much bowel. A. New vagina. B 
Rectum. C. Bladder. D. Mesenteric pedicle. E. Lateral anastomosis of ends of 
sleum, 
oacking should be removed from time to time, and the stitches after 
14 days (Fig. 301). 

In this way a double vagina is formed. The septum between the 
two canals can be divided after a few weeks, and healing will be prompt. 
lhe results reported by a number of operators are good. The vagina is 
arge and shows no tendency to contract. If the uterus is in good condi- 
tion the upper loop of bowel can be placed around the cervix so that 
-he menstrual flow will not be impeded. 

These operations are of considerable severity, and should never be 
undertaken until the dangers have been fully explained to the patient. 
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Fic. 303.—Operation for the creation of a vagina (F. T. Stewart; Annals of Surger 
Feb., 1913).—The segment of ileum CDE is isolated. The ends A and B are united by en 
to-end anastomosis. The ends C and D are ligated and invaginated. The mesente 
along the distal half Cto Etied andcut. Theend Cis drawn out between the bladder ar 
rectum, the bowel at E attached to the vulval orifice, and the excess from C to E‘cut off. 


Fic. 304.—Mori’s operation for the creation of a vagina (Quénu and Schwartz) . 
Diagram showing formation of a vagina by a single loop of ileum. The open end of° - 
loop is sutured to the skin edges of the channel burrowed between the bladder and rectv 
A. New vagina. B. Rectum. C. Bladder. D. Mesenteric pedicle. E. Lateral an . 


tomosis of ileum. 
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Guggisberg reports a death following gangrene of a piece of bowel 
transplanted by Baldwin’s method. This accident emphasizes the 
mportance of preserving the blood supply of the loops of bowel until 
-he new blood supply is assured. 

The double loop has the following advantages: (a) it forms a much 
‘arger vagina; (6) it provides a better blood supply: (c) with it we avoid 
iny subsequent dilatation so often necessary when the single loop is 
employed. 

Marshall has collected a number of cases of pregnancy following the 
‘ormation of a new vagina, mostly by plastic methods, but my under- 
standing is that none of these were cases of complete atresia. In the 
reat majority of cases the new vagina is constructed to prevent marital 
inhappiness or mental instability in the patient. 
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CHAPTER XVI 


PLASTIC SURGERY AS APPLIED TO THE VARIOUS 
REGIONS 


GENERAL CONSIDERATIONS 


In considering the operative treatment for the relief of deformities 
f the various regions of the body, I shall not attempt to describe the 
iultitudinous operations which have been devised. My endeavor will 
e to consider only those whose principles are correct and which have 
een of use to me at one time or another. Many of the fundamental 
leas on which all well-planned plastic operations are based were 
escribed years ago and some of the original operations have yet to be 
nproved upon. It is seldom that we have a case which is exactly 
ye counterpart of the model on which the operative description is 
ased, so that it is often impossible to make the incisions as described. 
Vhen in doubt as to the best method for any particular case, my own 
rocedure is to look over a number of operative suggestions and combine 
ie points best suited to that particular case. Some of these operations 
re of considerable complexity, and an accurate description is most 
ificult. Nevertheless, with the aid of diagrammatic drawings the 
eneral methods of procedure may be understood and utilized. 

The vast majority of plastic operations in civil practice have for 
is object the correction of old defects due to trauma, burns, or neces- 
irily mutilating operations. A certain number of cases, such as defects 
‘ft by the radical removal of carcinoma of the lip, should be repaired 
t once. In war surgery much can be accomplished by proper early 
ire, but many of the final results shown in published articles could be 
astly improved by subsequent plastic work. 

The mental attitude of a certain group of patients who appeal to 
ie plastic surgeon to correct very slight or imaginary deformities 
f the face must be given careful consideration. These patients are 
ften suffering from melancholia with a suicidal tendency, and should 
e brought under the influence of a skilled psychiatrist. Operative 
reatment should be discouraged in this group, and avoided if in any 
‘ay possible, because in the end, no matter now perfect it may be, the 
2sult is rarely satisfactory to such a patient. 
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Fic. 305.-~Arteries of the skin of the head and neck (Manchot). p. Subcutanes 
branches from the parotid. sx. Cutaneous branches of the submental artery. cd. } 
scending cervicals frorn the occipital artery. cs. Cutaneous branches of the superfic 
eervical artery. tc. Cutaneous branches of the transversalis calli artery. és. Cutanes 
branches of the suprascapular artery. ts’. Subcutaneous supraclavicular artery. 76, : 
Anterior and posterior branches of the supraclavicular artery. raa. Anterior auricy 
branches. rap. Posterior auricular artery. 
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SURGERY OF THE SCALP AND SKULL 
SGALP 


Plastic surgery of the scalp has to do with the repair of extensive 
lefects due to operation, trauma, burns, disease, or infection. 

The scalp extends from the superciliary ridges in front to the superior 
curved line of the occipital bone behind and, on the sides, to the tem- 
yoral ridges. It consists of the skin and subcutaneous tissue, the 
iccipito-frontalis muscle and its aponeurosis. 


AVULSION OF THE SCALP! 


The most extensive lesions are those caused by avulsion of the scalp. 
tn complete scalping the whole, or a portion of the scalp is entirely 
separated from the cranial vault and the adjacent skin. In the zncom- 
slete variety (which we shall not consider), the scalp is not entirely 
separated, but is left attached by a pedicle. 

Etiology.—In the great majority of cases avulsion of the scalp is 
in industrial accident and the victims are females. The usual history 
s that the hair is caught on a rapidly revolving shaft and the force of 
she machine and speed of rotation is opposed by the weight of the body 
and the struggles of the victim. 

The line of separation is, as a rule, at the junction of the scalp with 
the skin of the neck and face, or in other words where it is thinnest. 
Che amount avulsed varies with the amount of hair caught and the dura- 
ion and intensity of the force. Besson says that if the hair is caught at 
the back, the skin in front is torn first; if caught in front, the occipital 
egion yields first; if caught on the top, the skin yields at the vertex and 
ears down to the ear on that side; when all the hair is caught at once 
the tearing begins at the eyebrows, following the line along the zygoma, 
round or through the ears, and finishes low on the neck (Figs. 306- 
09). 

PaIN.—It is interesting that pain is rarely complained of at the time 
if the accident and fortunately in most cases there is little pain later, 
‘0 that dressings are not especially trying. 

HEMORRHAGE.—The bleeding may for a short time be very profuse 
nd then cease; and a temporary anemia may result. In many cases 

1 For a full discussion of the subject of scalping, see J. S. Davis, Johns Hopkins Hospital 


‘eports, vol. xvi. Since the publication of that paper a number of additional cases of 


calping have appeared in the literature, but there has been no improvement in the method 
f treatment. 
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the shock is surprisingly slight, but occasionally there is complete 
collapse. 

COMPLICATIONS may be divided into three groups: (1) Those 
which occur at the time of the accident, such as fractures, and other 
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Fic. 306.—Complete scalping. Healing accomplished by the use of whole-thicknes 
grafts.—1, 2 and 3. At the time of admission, twenty-two months after the acciden 
(scalping, by hair being caught in rapidly revolving shaft), the granulations were exuberan 
and cedematous and could be moved from side to side. Photographs taken three week 
after admisson. The granulations are clean and ready for grafting. The narrow zoneo 
cicatrization seen on the edges shows the extent of healing during the twenty-two month 
which have elapsed since the accident, and indicates the slowness of unassisted healing i1: 
these cases. 4. The rubber impregnated mesh holding the whole-thickness grafts in posi ' 
tion. By this means the grafts may be absolutely immobilized, which is a difficult matte. 
in this situation. The button-holes in the graft can be seen. 


injuries. These are quite unusual. (2) Those which occur durin; { 
the progress of the treatment, erysipelas, abscess, necrosis of the bone 
etc. (3) Those which are due to cicatricial contracture. These con” 


Fic. 307.—Complete scalping continued.—1, 2 and 3. Result of covering the denude 
area shown in Fig. 306 with whole-thickness grafts. This gives a much more stable healin . 
than when Ollier-Thiersch grafts are used in these cases. There is also less tendency 1+ 
subsequent contracture. 4. The patient wearing a wig. Photograph taken one mont f 
after leaving the hospital. The ultimate result in this case has been satisfactory. Tl 
patient during the eleven years which have elapsed since grafting has been able to contint ~ 
her occupation. There has been no contracture. Except for occasional superfici 
ulcerations between the grafts no complication has occurred during this period. 


tractures cause hideous deformities, such as ectropion of the uppt- 
eyelids. Both lids are pulled upward and outward, and a Mongolia« 
expression results. Occasionally an eye is lost from infection. 
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Treatment.—It is seldom that the plastic surgeon sees a case of 
calping immediately after the accident, it being usually referred to 
im after ordinary methods of treatment have failed. It might be 
aid, however, that there is no authentic record of a case of complete 
calping in which the replaced scalp survived. 


Fic. 308.—Complete scalping with spontaneous healing.—1 and 2. Condition five 
zars after the accident. Multiple ulcers may be seen scattered over the thin scar. Note 
1e superficial vessels in the scar. The eyelids are drawn upward and outward, giving a 
{ongolian expression. The lids could be closed only with an effort. The entire scar is 
“ghtly drawn over the underlying bone and the slightest injury causes an ulcer. 3. Two 
eeks after a relaxation incision was made across the forehead which was grafted with a 
«ngle long Ollier-Thiersch graft. Note the relief of tension and the improved appear- 
ice of the ulcerated area, due to relaxation of the scar. 


The problem is to combat infection, build up the condition of the 
atient, and to cover the area with skin. There has been a good deal of 
‘ispute as to the best time to graft, whether immediately after the 
ccident, or after granulations have formed. My own preference is to 


Fic. 309.—Complete scalping, conlinued. 1. Two weeks after making the relaxation 
‘cision and grafting. Note the ease with which the eyes are shut and the position of the 
is. 2 and 3. Six months after grafting. Note the improved condition of the scar. 
he Mongolian appearance has disappeared and the closure of the lids is normal. There 
still some sensation of tightness over the vertex. This will be relieved by properly 
aced relaxation incision with grafting. 


ait until the defect is covered with granulations, inasmuch as the 
1ance of success is greater on account of the improved blood supply and 
le patient is usually in better condition to stand operative procedures. 

If immediate grafting is decided on, Ollier-Thiersch grafts are ordi- 
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narily used and are placed directly on the denuded area. Strips of the 
avulsed scalp (if not too much bruised) can be used, after proper cleans. 
ing, as whole-thickness grafts. If grafting is delayed, we endeavor tc 
hasten the growth of granulation tissue over the surface of the defect 

(f any portion of the skull is denuded of periosteum, this area shoulc 
be kept moist with rubber protective until granulations form. Th 
periosteum itself should not be allowed to dry out, as the bone beneatt 
may become necrotic. If the bone dies the dead portion, if it does no 
exfoliate must be scaled off, or holes must be bored through it to th 
diploé with a fine drill, to allow granulations to form. The first recor 


Skin Granulations 
iFat aoe 


Diploe 


Fic. 310.—Operation for hastening the growth of granulations on denuded bo:? 
(Mayo). 1. Drilling through the bone of the skull to the diploé to allow the growth 
granulation tissue. 2. Granulation tissue appearing through the perforations. 
Transverse section showing the granulations and the opening into the diploé. 


of this procedure is that of Felix Robertson, who performed the operi. 
tion in 1777 (Fig. 310). 
If grafting is postponed until the granulations are formed, it ma 
be either done partially or completely, depending on the size of the are” 
and the amount of material available at one operation. 
Ollier-Thiersch grafts are used by most operators. In some cas 
Reverdin grafts, or small deep grafts have been preferred. M: 
preference is for whole-thickness grafts, as the healing in the end 
much more stable than with the other types. The newly formed sca * 
is never as resistant as the original skin, and it is needless to say thi} 
there is never much hair on the healed surface, even when whol! 
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hickness grafts have been used. Subsequently as a result of any slight 
njury small ulcers may occur over the surface, if grafted with Oliier- 
Chiersch grafts or Reverdin grafts, and between the whole-thickness 
rafts. These ulcers can be promptly healed with small deep grafts. 
There is less danger of contracture after healing with whole-thick- 
less grafts than with Ollier-Thiersch or Reverdin grafts. Occasionally 
case of complete scalping will heal spontaneously after many months, 
ut the result is generally bad, as subsequent ulceration and contrac- 
ure always occur. 

Sensation gradually returns from the periphery, both in the grafted 
ases and in those which heal spontaneously. A suitable wig should be 
yorn after healing is complete and the appearance is surprisingly good. 


Fic. 311.—Operation for shifting in flaps for the repair of a scalp defect (Tillmanns). 
. The shaded area represents the wound. The flaps 1, 2, 3, 4, are indicated by the dotted 


ies. B. The flaps shifted in and sutured to each other, dividing the wound into four 
aaller defects. 


SMALLER DEFECTS may either be grafted or closed by a plastic 
eration such as the method of Tillmanns, who shifts in four pedun- 
ulated flaps of whole-thickness skin from the margins and sutures 
ie ends together across the wound, dividing it into four smaller areas. 
he epithelium will then close over these areas much faster than over 
1e single larger one. Or, if desirable, the smaller areas may be 
rafted (Fig. 311). 

Ulcers.—We find at times chronic ulcers of the scalp of considerable 
ze, due to tuberculosis, syphilis (broken down gummata), %-ray 
irns and carcinoma. ‘The only method of treatment in these cases 

complete excision, and then closure at the proper time by grafting 


‘ plastic operation. In a malignant growth the glands must also 
‘2 excised. 
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Angiomata (arterial, venous, and cavernous) of the scalp are quit 
common, and may be excised or treated as in any other region. 


Fic. 312.—Ulcer of the scalp following the excision of an epithelioma with the cautery. 
1. Beforegrafting. 2. After grafting with small deep grafts. This patient who wassevent 
five years old was grafted in the Out-patient department and only returned to the hospi ~ 
for dressings. No recurrence has followed. 


Fic. 313.—Rodent ulcer, in front of the ear. Duration several years.—1. The ul 
had been treated with X-ray and radium and is complicated by a burn. The ante) 
portion of the helix and front of the ear is involved as well as the skin. 2. Thea 
was excised and the ear shortened after the excision of the diseased tissue. Inordertoav _ 
a bald patch in this area a pedunculated flap of scalp was turned down and sutured into 
defect, and the rest of the area was grafted. 3. The result of the operation. Note 
growth of hair on the flap. The hair has been brushed back to show the grafted a © 
above. 4. The hair brushed down to cover the bald spot. This is a useful method :_ 
flaps of hair-bearing skin may be shifted in to fill areas which would be conspicuous with ° 
hair. 


Fibrous Growths.—True fibromata on the scalp are rare. Occasic: 
ally, however, they grow to a large size, and are referred to the plas 
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surgeon. The only satisfactory method of treatment is by partial 
yradual excision, or complete excision at one time, the defect being 
Josed by grafting, or, if not too large, by plastic operation. 

Keloids are found quite frequently on the scalp, especially in the 
vegro race. They occur in old scars due to operation, or to local infec- 
jon (furunculosis). The treatment has already been considered in the 
chapter on keloid. 

In scalp defects, especially of the forehead, I have found it useful 
it times to employ pedunculated flaps from distant parts. 


| 
I 2 

Fic. 314.— Necrosis of the skull following infection. 1. Exposure and necrosis of the 
)arietal bone following acute streptococcus infection. Note the few granulations springing 
p. Boring holes down to the diploé is the method of choice in treating a case of this kind. 
. Necrosis of the parietal bone (Luetic). Note the multiple openings through the scalp, 
nd the black necrosed bone. Removal or sloughing of the entire necrosed area is necessary 
efore healing can take place. 


SCALP DEFECTS ASSOCIATED WITH BONE NECROSIS 


The plastic surgeon sees a number of cases in which the unprotected 
‘one is necrosed. This condition may result from trauma, burns 
thermic, electric, or «-ray), from syphilis, tuberculosis, or malignant 
isease. Extensive areas of bone may be lost in this way. In those 
istances in which only the outer table is involved, the area may be 
overed with adjacent skin by plastic closure; a pedunculated flap from 
distant part may be used, or skin grafting may be employed. In 
10se cases in which it is necessary to remove both tables of bone (for 
ialignant disease, or where necrosis has already occurred), some 
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method of filling the bone defect must be considered in addition to the 
closure of theskin. The best procedure for this will be considered below 


SKULL 


The plastic surgeon is often consulted as to the best method o 
closing a skull defect and correcting the deformity. A wonderfu 
opportunity has been presented in the war wounds of the skull to deter 
mine the most rational and safest methods. 


Fic. 315.—Sequestrum of the outer table of the skull, following a burn. (Surg. ! 
30989).—The burn occurred eleven months before admission. The sequestrum was 
moved in one piece and the defect was grafted with small deep grafts. (This case was 
under my personal care.) 


In cases of cranial defect no reparative operation should be und 
taken until the healing of the original wound is complete, and 
chance of infection (which may be started by cutting through | 
recently healed scar) can be eliminated. 

Asepsis should be maintained most rigorously, as post-operat 
infection is disastrous. 

Several methods of closing skull defects may be mentioned. 

(1) With Periosteal, Osteo-periosteal, or Cutaneous-osteoperi . 
teal Flaps.— Many ingenious operations have been devised for clos | 
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Jefects by the use of pedunculated flaps (simple or compound) from 
idjacent tissue, but I shall not consider them at this time, inasmuch 
is war experience has demonstrated the success to be obtained from 
the less complicated methods of direct transplantation. 

(2) Decalcified bone; isocranial bone; the bones of animals, and 
ayen cowhorn have been used with more or less success. 

(3) Prosthetic Method.—Very thin plates of gold, silver, aluminium, 
ylatinum, celluloid and ivory have been used, and the simplicity of the 
neasure makes it attractive. Nevertheless the same objection exists 
1ere as elsewhere to burying non-absorbable inorganic substances, 
yecause if any infection should occur, the plate must be removed. 


Fic. 316.—Luetic osteomyelitis of the skull. (Surg. No. 37639). A. The outer table 
f bone has been removed over the area between the brows and the vertex of the skull. 
he defect has been grafted. Note the peculiar slope of the forehead. B. Front view with 
-yes closed. Note the ectropion of the upper lid following scar contracture. (This case 
‘as not under my personal care.) 


rood results have been reported by the use of this method, but I prefer 
he bone or cartilage transplants. 

When plates of any sort are used it is best to perforate them with a 
umber of small holes. In this way they are made lighter, the blood or 
Tum can escape through the holes, and subsequently little plugs of 
ssue grow into them. The method of preparation before inserting 
ne plate is much the same as will be described for bone or cartilage 
tafts. Most authors agree that the plate should be made to fit the 
efect exactly, and be held in position by several arms which rest on the 
irrounding skull. These arms should not be placed on a cranial 
ture. When celluloid or ivory is used, it must rest on the bone 


drrounding the defect or on a ledge cut to receive it. 
23 
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(4) Fascia and Skin.—Free fascia lata transplants have been used 
with success for closing skull defects (as well as for dural defects) and 
good results are reported. It maybe sutured to the pericranium, or the 
edges of the flap may be tucked between the dura and the bone. The 
result is a strong, resistant membrane. 


Wan 


+ 


saw. af is Se eT 


+! 


Fic. 317.—Hernia of the brain following a decompression for the relief of an abscess < 
the temporal lobe. (Surg. No. 28923).—1. Before grafting with small deep grafts. 
One week after grafting. The skin rapidly covered the tumor and simplified the care « 
this patient. 3 


Experimentally I have found that the fascia when applied in eithe — 
of the ways described above, eventually blends with the surroundin § 
tissues, and forms a taut, non-stretching membrane. é 

Skin.—Begouin has described an ingenious method of utilizins 
pedunculated flaps of the scalp for closing a cranial defect, which - 


Fic. 318.—Cranioplasty for a small defect by the use of scalp flaps (Begouin).—The arro ° 
show the flaps of scalp split off on the under surface and turned into the defect. 


appropriate for small defects when cartilage cannot be utilized. TI: 
method is well shown in the diagram and will require no further explan : 
tion. It is important after closure by this method to exert even prt. 
sure to obliterate dead spaces (Fig. 318). 
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(s) Cartilaginous Grafts.—Autografts from the costal cartilages 
are preferable, but good results have been reported from the use of 
isografts. 

The technic in brief is as follows: The incision best suited to the 
case is made down to the subaponeurotic layer and the defect is exposed. 
The island of scar is excised, but care should be taken during the dis- 
section not to perforate or disturb the thin fibrous tissue plug which 
fills the dura defect. Cut through the pericranium around the edge of 
the bone defect and clear the edges of all spicules of bone, so that an 
instrument can be passed between the dura and bone. Then remove 
the grafts from the costal cartilage as previously described. 

In order to hold the grafts in place a network of fine catgut is made 
Yin both directions if necessary), passing through the pericranium on 


Edge of Pericranium 


Fibrous | 


Fic. 319.—Method of repairing cranial defects with cartilage grafts (Woodroffe).— 
:. Diagrammatic drawing showing the clearing of the margin of the defect, including the 
reparation of the dura on the deep surface. 2. The cartilaginous grafts are inserted 
»etween the dura and the catgut network. 


loth sides, after Villandre’s method; under this the grafts are slipped. 
(Che perichondrial side should be next to the dura; the grafts should 
»verlap and may even be placed in a double layer. The cartilage may 
ilso be placed across the defect and rest on a ledge of bone, as described 
n the next section (bone grafts). It may be secured with catgut, or 
. very close fit may be made. In the frontal and temporal regions care 
‘thould be taken to match the contour of the normal side as closely as 
sossible (Fig. 319). 

Hemostasis is essential. The healing should be as perfect as pos- 
‘ible, and every care should be taken in suturing the flap. A twisted 
‘ilkworm gut, or horsehair drain is desirable for 48 hours. 

Many good results have been reported following the use of cartilage 
rafts by Morestin, who first introduced the method, by Gosset, Villan- 
ire, Woodroffe, and others. 

(6) Bone Grafts.—The defect is exposed by any incision desired, 
vhich should extend through the scalp only. ‘The opening is prepared 


————————xOo 


356 PLASTIC SURGERY 


in a manner similar to that already described under cartilage grafts 
The pericranium is raised for about 2.5 cm. (1 inch) around the opening 
and a strip of the outer table of bone about 1.25 cm. (1% inch) wide i 
removed all around the defect, the object being to make a ledge on whicl 
the bone graft is to rest. 

The bone may be obtained from the outer table of the skull adjacen 
to the defect, from the scapula, the great trochanter, or most commonl: 
from the tibia or ribs. My preference is for the ribs. Autografts ar 
preferable, although isografts may be used. The bone (with its per! 
osteum, if possible), after being shaped to fit snugly, is placed on th 
ledge previously prepared. The periosteum, if present, is sutured t 
the pericranium, or a catgut network may be used. The defect shoul 
be covered completely. A single graft is preferable, but multip} 
grafts are very satisfactory, and many good results have been reportec 
The skin is carefully closed with horsehair. <A silkworm gut or twiste ’ 
horsehair drain may be desirable. 

Experimentally I have found that bone will soon fill the space 
between, if the strips of rib not touching each other, are laid across a. 
opening in the skull. Moreover, if bits of bone are scattered on th) 
soft parts in the defect, a solid closure will result, the under surface «¢ 
which is smooth. on 

Cartilage or bone transplants are unquestionably best for filliry 
cranial defects; some operators prefer the former, some the latte 
My own preference is for cartilage; it is easy to obtain and is muc— 
more plastic. 
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CHAPTER Vil 
SURGERY OF THE EYELIDS (BLEPHAROPLASTY) 


Quite a number of patients needing surgical care of the eyelids have , 
been referred to me by ophthalmic surgeons; others have come under my 
care in connection with the correction of more extensive deformities 
of the face. 

Before attempting this work one should become familiar with the | 
principles involved and with the methods of procedure. Unfortunately 
even with proper treatment, the results may be unsatisfactory. 


Fic. 320.—Pigmented mole of the eyelid.—1. Note the size and shape of the mulberry 
like mole on the lower lid. The problem was to remove the mole with a sufficient margi 
and at the same time to close the defect without distortion of the eyelid. 2. Notethesca - 
left six months after excision. The defect after excision was rectangular in shape. Inc 
sions were then made from the upper and lower extremities of the defect outward and ir 
ward, parallel to the natural folds of the skin, and the flaps thus formed were shifted in an 
sutured in the midline. The shape of the sutured area being that of an H on its side 
There is no constriction of the lower lid, and the scar can scarcely be noticed. 


The object of the operator is to replace the destroyed tissues wit 
normal skin in the way best suited to the individual case. It is alway ' 
desirable to overcorrect in all operations on the lids, because we hav : 
to allow for subsequent shrinkage. 

The type of operative procedure depends on the depth of destructior 
For instance, if the tarsus and conjunctiva have been destroyed in add ' 
tion to the skin, in order to. reconstruct an eyelid some form of epitheli: 
lined flap must be provided. 

If. the skin surrounding these deformities were always normal, tt! 
operations shown in the diagrams would be comparatively eas}: 
As a matter of fact, in the great majority of the cases which have cor. 
under my care, either the tissue surrounding the defect consisted of scat 
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Fic. 3214.-—Hotz-Anagnostakis operation for entropion.—-Excision of the fibers of the 
orbicularis muscle (m.) covering the tarsus (ta.). With forceps the fibers are grasped at the 
left angle of the incision; a small pair of curved scissors is applied close to the tarsus, 
and with short cuts the muscle is separated along the entire length of the lid (Meller). 


Fic. 322.—~Hotz-Anagnostakis operation, continued.—Withthe knife applied flat against 
the convex anterior surface of the thickened tarsus (ta.), thin slices are cut. The upper 
border of the tarsus and the margin of the lid are not disturbed (Meller). 
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or the skin of the entire face was infiltrated with scar tissue. In such 
cases it becomes necessary to utilize the scar tissue wherever possible, 


Fic. 323.—Hotz-Anagnostakis operation, conlinued.—Two of the sutures are applied 
They pass from above through the skin (w.); then through the upper border of the tarsu 
(ta.), in which they are firmly fastened; and lastly through the lower margin of the skin (1. 
above the cilia. Corresponding to the convex form of the upper tarsal border, the tarsa 
point of insertion of the outer and inner suture is nearer the lower margin of the woun 
than that of the middle suture (\Jeller). 


and much can be accomplished if the scar is movable and can be shifted 
However, normal tissue should be used if the defect i: 
to be permanently corrected. 


RECENT WOUNDS 


EGE 3240 . 
The tarsus has If by chance a recent wound of the eyelids should be re : 


aie nee te ferred to the plastic surgeon, the parts should be properl: | 


closing of the cleansed and then brought together, care being taken tha { 
skin-wound. 


Theeyelashesare conjunctiva is sutured to conjunctiva, skin to skin, etc 
directed forward x, . : ‘ 
Paduelienty 2a p= Much can be accomplished, even when the tissues ar! 
ward (Meller). badly lacerated, by a few sutures judiciously placed. 
Preliminary Preparation.—The eye should be irrigated every thre 


hours with warm salt solution on the day before operation, in the interval | 
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FIG. 325. Fic. 326. 
Fic. 325.—Snellen operation, for entropion (Meller).—A wedge-shaped piece"(e.) of 
e tarsus is excised. Sutures in place. s., skin; m., muscle; ¢ta., tarsus. we 
Fic. 326.—Snellen operation, continued.—Vertical section through the upper lid, show- 
g the cuneus-shaped excision (e.) of the tarsus (/a.), with the suture (s.) (Meller). 


Fic. 327.—Panas’ operation for entropion (Afeller). 


Fic. 327, 1.—After cutting through the skin (s.) and muscle (m.), the tarsus (fa.) and 
njunctiva are. incised, over an ivory plate placed between lid and bulb, along the entire 
igth of the lid. The central suture has already been introduced. Aboveit is fastened 
jthe tarsus near the edge of the tarsal wound. Both ends of the suture pass down- 
id between tarsus and muscle and emerge in the intermarginal border behind the cilia. 
‘er one end of the suture a glass bead is drawn. 

Fic. 327, 2.—Sagittal section through the upper lid after completion of the operation. 
.€ margin of the lid, now placed vertically to the plane of the lid, is so adjusted to the 
‘sus (ta.) that no part of it projects into the palpebral fissure; in fact, only a small por- 
“n of the wound-surface (the cut edge (c.) of the tarsus) remains exposed (Meller). 
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continuous wet compresses should be applied. These procedures shoul 
be continued until the time of operation, when the surrounding skin 
washed thoroughly with ether or benzin and then painted with one-thir 
strength tincture of iodin to the mucocutaneous junction. * Orechk} 
is said to use two-thirds strength tincture of iodin inside the eye as we 
as on the skin. This seems to be a very heroic procedure, inasmuch ; 
all unnecessary irritation of the conjunctiva should be avoided wh 
operating on the lids. 

Anesthesia.— Many of the minor procedures should be carrie 
out under local anesthesia. If an extensive operation with complicate 


» 
DE ath 


Fic. 328.—Panas’ operation for entropion Fic. 329.—Graefe’s operation for entro- 
(Beard). pion (Beard). 


Fic. 328.—A vertical incision about 1. cm. (24 inch) long is made through the skin 
muscle below each canthus. These are joined by a horizontal incision through the: 
only, and the flap is dissected up to the lid margin. A strip of the premarginal portio 5 
the orbicularis muscle is excised. The desired amount of skin is removed from the : 
end of the flap, and the wound is closed. > 

Fic. 329.—An incision is made through the skin and muscle the length of the lid, 0.3 
(34 inch) below and parallel to it. A triangle of skin of the desired size is remor - 
The skin and muscle along the margin is raised and the muscle is removed. The do’. 
triangle indicates the outline of the incision for the removal of the tarsus, if necessary. 
skin flaps are undermined and the wound is sutured. 


flaps is planned, it is advisable to use a general anesthetic, as the - 
filtration would distort the tissues and make the proper ee outli . 
difficult to calculate. ; 

Suture Material.—In operating on the lids I prefer horsehair 
all the skin sutures and very fine silk (oiled or vaselined) for the - 
margins or the conjunctiva. 

Dressings.—A drop of sterile castor oil instilled into the eye be?" 
and after operating, is very efficacious in diminishing the amoun'' 
the resulting irritation. 
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Before the dressing is placed care should be taken that no stitch 
nd is left between the lids; the neglect of this precaution has often 
aused much needless discomfort. 


Fic. 330.—Bilateral contracture following a burn, with partial ectropion of both lids, 
‘eventing closure. Duration seven years.—1. The lids cannot be closed more than is 
own in the photograph. When asleep the eyeballs are rolled upward. 2. Twenty 
onths after the relief of the contracture and transplantation of whole-thickness grafts 


to the upper and lower lids of both eyes. Note the perfect closure. The ala have also 
:en repaired. 


I 


; Fic. 331.—Ectropion of both lids of the left eye following a burn twelve years before ad- 
ission. I. Note the opacity of the cornea, and the extensive scarring of the forehead and 
eek. 2. Three weeks after releasing the upper lid and transplanting a whole-thickness 
aft from the arm. 3. Three months after transplantation to the upper lid, and one 
onth after the transplantation of a whole-thickness graft into the lower lid. The condi- 


on of the left eye improved so rapidly after the formation of the lids that light and dark- 
ss could be distinguished, and it was decided not to enucleate the eye. 


A smear of yellow oxid of mercury ointment (gr. 14 to the dram of 
iselin) along the lids is used before the dressing is applied. Over 


Lad 
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this are placed several layers of gauze wet with normal salt solution 
and then wet cotton, all being secured with a bandage. The dressin 
may or may not be kept wet, as seems desirable. Both eyes shoul 
be included in the dressing for the first day at least. 


Fic. 332.—Unilateral ectropion of both eyelids following a burn. Duration two a 
one-half years.—r. Note the involvement of the left cheek, side of the face and the ectr 
pion of both eyelids. 2 and 3. Ten days after release of the lids and implantation 
whole-thickness grafts above and below. 


ENTROVION (INVERSION OF AHESEYELID) 


The majority of these cases which come under the care of the plast i 
surgeon are of the cicatricial variety following severe burns and a 


Fic. 333.—Unilateral ectropion of both eyelids, continued.—1 and 2. Taken t 
months after grafting. In the meantime one or two operations were done to lower ' 
left side of the mouth and to reconstruct the left ala. 3. Condition two years, after ope - 
tion. The eyelids can be closed but further improvement can be made. The presence 
scar prevented the use of a flap of neighboring skin in this case. However a flap from 
neck might have been used. 


associated with other contractures. The tarsus is warped and thicken 
and the conjunctiva is atrophied. This condition is much less comm 
than ectropion. 

Numerous operations have been described for the relief of tl! 
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yndition; in my experience the deformity is difficult to correct and no 
ne method can be depended upon. 

The appended diagrams of the Hotz-Anagnostakis, Snellen, Panas, 
nd Graefe’s procedures are self-explanatory (Figs. 321-329). 


ECTROPION (EVERSION OF THE EYELID) 


Cicatricial ectropion is due to contracture of the skin following 
urns, or other forms of ulceration. 

Ectropion may be treated: (1) By skin grafting; (2) by sliding flaps 
7rench_ method); (3) by pedunciulated flaps from adjacent tissue 
ndian method); (4) by pedunculated flaps from distant parts (Italian 
tethod). 

1. The Use of Whole-thickness Skin Grafts (the original operation 


i Wolfe). 


aa aa 


I 


Fic. 334.— Dieffenbach's operation for ectropion (Beard).—1. The dark lines indicate 
eon 2. After removal of the scar the lateral flaps are undercut, shifted inward 
d sutured. 


The scar tissue on either the upper or lower éyelids is excised as 
ympletely as possible and the lidis mobilized. The palpebral margins 
‘te held together with several sutures or, better still, one is drawn over 
ie other and secured with sutures and a graft of whole-thickness 
tin is fitted into the defect and secured with interrupted sutures. 
nmobilization is important for a few days at least. 

The skin is best obtained from the inner side of the upper arm where 
lis hairless and thin, or from the prepuce. I have had some excellent 
ssults with this method. 

The use of Ollier-Thiersch grafts, or small deep grafts, is not to 
-€ advised in these cases, as the contracture that usually follows will 
luse at least a partial recurrence. 

2. By Sliding Flaps: 

Operation of Dieffenbach.—Three straight incisions are made 
ound the adjacent scar in the form of a triangle, with its base near 
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and parallel to the margin of the lid. This area is excised, and ty 
slightly curved incisions are then made from the corners of the ba 
of the triangle, after which the skin is undermined. The skin on tl 
upper side of the entire incision is dissected up, the lid is placed in 
normal position, and the edges are sutured, forming the letter 
(ts 334): 

This operation can be used only for small lesions on the lower lid 


aK 


CP 


% 


Fic. 335.—Graefe’s operation for cicatricial ectropion (Beard).—a. The dark ii 
indicate the incisions splitting the lid for its entire length into two leaves. b. The ir 
leaf of tarsus and conjunctiva is turned upward. The dotted lines indicate the portion 
the outer leaf of skin and muscle which are removed. c. The outer leaf is shifted upw . 
to cover the inner, and held in an over-corrected position by sutures which are secure , 
the forehead. 


Operation of von Graefe.—An incision is made along the bor 
of the lid from the inner to the outer canthus. From each end of t 
incision a perpendicular cut of the desired length is made and ° | 
flap of skin is separated from the tarsus. The ectropion is correc't 
and the upper edge of the flap is trimmed to fit the tarsal border. Fr ! 
both corners of the flap small pieces are excised, so that when 
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itured, the skin will be drawn more tightly transversely. The sutures 
n the tarsal border are left long and are fastened to the forehead 
ith adhesive plaster or collodion and gauze. In this way overcor- 
ection is obtained until the healing is well started (Fig. 335). 

This operation can be used for extensive ectropion of the lower lid. 

Operation of Wharton Jones.—From a point near each commissure 
vo converging incisions are made to include the scar and meet beyond 
1 the shape of the letter V. The triangular flap is dissected up to the 
yot of the cilia and the surrounding skin is undermined. The lid is 
aen pushed up and overcorrected and the edges are sutured to form 


Y* (Pig. 336). 


I 2 | 
Fic. 336.—Wharton Jones’ operation for ectropion (Beard).—1. A V-shaped incision is | 
ade; the eyelid is released by undercutting the flap; the surrounding skin is undermined. 

The skin edges are sutured in the shape of a Y. 


This very useful operation is designed for either lid, but in my 
ands has not been satisfactory on the upper. The same procedure is 
sed for ectropion of the lip. 

In severe cases of long standing, in addition to the operations de- 
cribed for cicatricial ectropion, it is often necessary to shorten the free 
order of the lid in order to remove the excess tissue. This may be 
one by the methods used for atonic ectropion, and can be readily 
dllowed on the diagrams of the operations of Adams, von Ammon, and 
‘uhnt (Figs. 337-339). 

The operations just mentioned are for the relief of ectropion alone 
nd cannot be used for the formation of a new eyelid. 
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The Flap-sliding Operation of Dieffenbach—In excising t] 


defective tissue on the lower lid a triangular gap is made, with its ba: 


upward. Care should be taken to preserve all healthy conjunctiv 


A horizontal incision is made outward from the angle of the gap clo: 


Fic. 337.-—Adams'’ operation for atonic ectropion (Beard). 


A wedge, including skin, tarsus and conjunctiva is excised from the center of the lid, a 
the edges are sutured. The central scar is undesirable. 


to the canthus. ‘This should be long enough to make a flap sufficient 
wide to fill the opening. A second incision is made from the outer e) 
of the horizontal cut parallel to and of the same length as the out 


Fic. 338.—Von Amon’s modification of Adams’ operation for ectropion (Beard). 


A wedge, including skin, tarsus and conjunctiva is excised from the outer canthus and 
edges are sutured. 


border of the triangle. The flap thus made is dissected up and s 
inward to fill the triangular defect and sutured into place. By und: 
cutting the surrounding skin a considerable portion of the defect I 
by raising the flap can be sutured. The part that cannot be clos 
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Fic. 339.—Kuhnt's operation for atonic ectropion (Beard).—1 and 2. A triangle 
5£ tarsus with its overlying conjunctiva is excised without including the skin. The edges 
ire sutured on the inside. There will be a redundant fold of skin on the surface which may 
be removed after shrinkage has ceased. 


Fic. 340.—A combination of Kuhnt’s and Dieffenbach's operations for ectropion of the 
ower lid (Beard, in Wood).—1. A wedge of conjunctiva and tarsus removed from the 
center of the lid. Also a triangular area of skin removed from beyond the outer angle, 
as shown in the diagram. 2. The tarsal wound is closed, and the flap raised from the 
ower lid is shifted outward and sutured to fill the defect. 


eats none OR 


Fic. 341.—The Argyle Robertson strap operation for ectropion (especially of the 
outer half of the lower lid) (Beard, in Wood.)—1. The dotted lines indicate the incisions. 
To shorten the lid remove a wedge-shaped area of skin, tarsus and conjunctiva a short 
distance from the outer canthus. Then the flap of skin as outlined is raised and the 


sie is corrected. 2. The overlapping end of the flap is removed, and the wounds are 
sutured. 
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should either be skin grafted, or be filled with a pedunculated or slidin; | 
flap from the forehead or temple as, for example, in Harlan’s operation 


Fic. 342.—Kuhnt’'s operation for ectropion of the lower lid (Beard, in Wood).—A 
elongated triangular area of skin is removed as shown in the diagram. An incision is mad | 
along the lid margin inside of the cilia, and the flap is loosened. Closure of the skin defe | 
shortens the skin along the lower lid. This can be used in conjunction with Kuhnt’s oper: 
tion of excision of a wedge of the tarsus and conjunctiva. 


Fic. 343.—Truc’s operation for ectropion (Beard, in Wood).—A pedunculated fla 
of skin sufficiently long is raised from the forehead external to the eye. It is turned an 
passed under the loop of skin as shown, to fill the defect left by relieving the ectropio)' 
This closes the defect and at the same time supports the lid. The pedicle is cut ten day 


‘+> later. 


Z 2 


Fic. 344.—Dieffenbach’s blepharoplasty in the removal of a growth. ° It can alsot 
used in ectropion (Beard).—1. The shaded area abc indicates the defect left by tl 
excision. The dark lines bd and dc show the outline of the lateral flaps which are shift 
toward the midline to cover the defect. The dotted line shows the area to be undermine 
in reducing the size of the surrounding defect. 2. The flap shifted inward and sutured int 
the defect. The remaining raw surface should be grafted. 


This is an excellent method, and with modifications can be used i. 
many situations, especially on the lips (Figs. 344, 345 and 346). 
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Fic. 345.—Harlan’s modification of Dieffenbach’s flap sliding operation (Beard).— 
-. The dark lines indicate the incisions. 2. The V-shaped wedge of skin with the growth 
1as been removed. The external flap has been shifted in to cover the defect, leaving a 
riangular defect. 3. By undercutting the skin edge and suturing, and by sliding down 
he upper flap the triangular defect is closed, leaving a small uncovered area at the outer 
ingle of the eye, which may be grafted. 


A B 
Fic. 346.—Knapp’s flap sliding operation for the repair of a quadrangular defect of the 
ower lid (Beard) —A. The shaded area indicates the extent of the excision. The dotted 
ines show the incisions outlining the flaps. B. The flap shifted inward and sutured. Care 
nust be taken to have the flaps sufficiently wide, as the stretching may cause narrowing to 
uch an extent that subsequent operations may be necessary to correct the deformity. 


: Fic. 347.—Tweedy’s operation for ectropion (Beard, in Wood)—1. The dotted 
ines indicate the incisions. The flap A including a section of the conjunctiva and tarsus 
about 0.8 cm. (about 14 inch) wide is raised. The ectropion is corrected by dissecting up 
she skin along the incision B. 2. The flap A is then shifted into this defect and sutured. 


(f it is necessary to use the tip of mucosa on the end of the flap to close the defect, it can 
ye removed subsequently. 


~| 
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The flap-sliding operation of Dieffenbach, Harlan’s modificatior 
and Knapp’s operation, may be used for the formation of a new lic 
as well as for the relief of ectropion, but in my opinion the section of th 
flap forming the lid itself should be lined with epithelium, if the fu 
thickness of the lid is to be restored. 


Fic. 348.—Lagleyze’s operation for ectropion of the lower lid (Beard, in Wood).- 
1. The dotted lines mark the outlines of the flaps A and B. 2. After the flaps have bet 
dissected up and the ectropion relieved they are superimposed and sutured in the positic 
shown. 


RESTORATION OF EYELIDS 


The absence of the eyelids, in whole or in part, is due to direc 
trauma, to the excision of malignant growths, to destruction followir 
disease, syphilis, tuberculosis, ulcer, gangrene. 


NM 


Fic. 349.—Denonvilliers’ operation for ectropion of the outer third of the lower . 
(Beard, in Wood).—1. The dotted lines indicate the incisions to form the flaps A and 
2. The flaps are dissected up. The ectropion is corrected and the flaps are transposed a - 
sutured. 


A number of operations have been devised for restoring the li¢{ 
among them Gibson’s and Monks’. 

Gibson’s Operation.—An incision is made through the whole thic ; 
ness of the skin from the external canthus, in an outward and slight: 
upward direction. The length of this incision is determined by te 
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Fic. 350.—Gibson’s operation for the restoration of the lower lid by the use of a pre- 
rafted gliding flap (Annals of Surgery, June, 1914).—1. The area A outlined by the 
otted line is undercut. 2. The pocket is lined with an Ollier-Thiersch graft, with its raw 
urface against the skin. 3. The growth has been excised. The flap A has been loosened 
vy horizontal incisions. 


Fic. 351.—Gibson’s operation, continued.—1. The lined flap being drawn inward to 
lll the defect. 2. The completed operation. In preparing such a flap it is important 
o plan for the narrowing which follows stretching. 


Fic. 352.—Restoration of an eyelid by the use of a flap whose pedicle consists of the 
nterior temporal vessels (Monks).—1. Defect in eyelid following excision of an epi- 
helioma. , The dark lines indicate the incisions outlining the flap and to expose the vessels. 
“he anterior branch of the temporal artery is shown by the wavy dotted line. 2. The 
essels exposed. 3. The flap dissected out with its blood-vessel pedicle. A tunnel is 
eing made beneath the normal skin between the incision and the lid defect. 
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amount of eyelid to be removed. (For the operation described, ir 
which¥half the lower eyelid was removed, an incision 4.375 cm. (13; 
_ inches) long was used.) Through this incision theskinis undercut and; 


Fic. 353.—Monks’ operation for the restoration of an eyelid, continued—1. Drawir 
the flap through the tunnel. 2. The flap sutured into the defect and the incisions close: « 
The dotted lines indicate the position of the vessel pedicle, and of the vessels in the flap. 


pocket is made, which has the outline of the proposed flap. The ski_ 
side of the pocket is lined with a single Ollier-Thiersch graft, which ove 1 
laps the edge. After ten days the growth is removed with the nece:: 


B 
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Fic. 354.—Operation for the restoration of theTlower lid (Langenbeck).—1. T" 
shaded area indicates the defect. The flap X is marked out by the dark lines. 2. T. 
flap shifted into the defect. 3. The defect from which the flap was raised may often 
sutured after undermining the adjacent skin. i 


- sary amount of lower lid by a quadrilateral incision. The lined fii 

' is loosened by an incision parallel to the original skin incision, and 
slid over the defect and sutured (Figs. 350 and 351). 

Monks’ Operation.—He constructed a lower lid with a carefu 
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Fic. 355.—Fricke's operation for cicatricial ectropion of the upper lid (Beard).—This 
yperation is especially adapted to cases in which the tarsus and the conjunctiva are intact. 
[he ectropion has been relieved, leaving an oval raw area. The dotted line shows the 
yutline of the flap. The skin between the defects after raising the flap should be removed 
.ufficiently to receive the pedicle. The defect from which the flap is raised should be 
dosed by undermining and suturing, or by skin grafting. 


‘ 


lnc. 356.—The flap b is taken from the nose and forehead for restoration of the lower lid. 
| The greater part of the defect being on the inner side. 


1G. 357.—The same procedure with the flap from the outer side, and differently shaped to 
meet conditions. 


Fics. 356 AND 357.—Blasius’ operations for the restoration of the eyelid (Beard). 
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measured flap from the forehead, whose pedicle consisted of the anterior 
branch of the temporal artery and vein with the surrounding sub- 


Fic. 358. 


Fic. 359- 
Fics. 358 AND 359.—Hasner’s operations for the repair of an angular loss of substance: 


» external or internal, by the use of a split or notched flap (Beard).—The dotted lines_ind 


f 


h 


i 


cate the incisions outlining the flaps, and for the excision of the growth. The bifurcate : 
flap b is raised from the outer or the inner side, depending on the situation of the loss ¢ 
substance, and is transplanted and sutured as shown in the diagrams. 


’ 


I 2 3 
Fic. 360.—Richet’s operation for the restoration of the commissure (Beard).—t. TI 


| dotted lines show the incision for removal of the growth. 2. Shows defect left by excisio { 


The dotted lines indicate the outline of the flaps. The lower lid is drawn up over tq 


/ upper lid, in an over-corrected position. 3. The flaps superimposed and sutured J 


t 
| 
} 


} 
\ 


position. 


cutaneous tissues. The flap was brought into position by passing yi 


through a tunnel burrowed beneath the skin between the proximal er 
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of the pedicle and the defect. In finishing, all incisions are closed as 
‘ar as possible (Figs. 352 and 353). : 

I would suggest that the under surface of the flap be pregrafted 
yefore transplanting, to avoid contracture, and that it be freely scarified 
vhen transplanted to reduce early congestion. 


Fic. 361.—Landolt’s double-pedicled flap for the restoration of the lower lid (Beard, 
n Wood).—1. The defect on lower lid B. The dotted lines outline the flap A. 2. The 
lap raised and shifted to cover the defect inthelowerlid. Note the raw surface on the upper 
d. 3. Flap sutured into position. The raw surface on the upper lid is closed. The 
vedicles are divided after ten days and fitted into position. . 

3. By Pedunculated Flaps from Neighboring Skin.—The principles 
if the use of pedunculated flaps have been considered in a previous 


ection. 


Fic. 362.—Rollet's operation for the restoration of the upper lid (Beard, in Wood).— 
- The defect in the upper lid. The dotted lines mark the incisions for the flaps A and B. 


- The flaps are raised, turned inward and are superimposed. The defects left by raising 
he flaps may be sutured. 


The use of this method by Fricke, Blasius, Hasner, Richet, Landolt, 
‘nd others, will not be described in detail, the plates being sufficiently 
‘xplanatory. 

4. Pedunculated Flaps from Distant Parts.—Eyelids have been 
ormed from pedunculated flaps from the arm (Berger and others), 
ind neck (Syndacker-Morax, and others). By the use of these flaps 
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scarring of the face is avoided and normal tissue is secured in thos 
cases in which the face is covered with scar. 

Pedunculated flaps of this type may be used for the relief of ectrc 
pion, when the tarsal cartilage and conjunctiva are present, and also fo 
the restoration of the lids. In the latter case it is essential that th 
flaps be lined with epithelium to prevent subsequent adhesion and con 
tracture. This can be accomplished either by turning the end of th 
flap on itself (which makes a thick and clumsy flap), or by preliminar 
grafting of the raw surface of the flap. 


naa aa Se 
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Fic. 363.—Syndacker-Morax method of utilizing a pedunculated flap from the neck f 
the restoration of one (Syndacker) or both (Morax) eyelids (Beard, in Wood).—1. T 
outline of the flap with its base beneath the ears to be raised from the skin over the stern 
cleidomastoid muscle. It should be sufficiently long to cover the lid defect without te 
sion. Note the defect nearly encircling the eye. 2. The flap raised and sutured into t 
upper lid defect. The neck wound is sutured. 3. The pedicle of the flap is severed aft 
two weeks, and the unattached portion of the flap is adjusted and sutured into the re 
of the defect. 


The ideal lining of these flaps would be mucous membrane, but’: 
yet no satisfactory technic has been developed for its use. It is possib 
that the application of a flap of buccal or vaginal mucosa placed in 
pocket in some such way as is described in Gibson’s operation, mig] ' 
be worth trying. In any case, the result of thin Ollier-Thiersch graf. 
ing is so good and the epithelium adjusts itself to its new environment:: 
promptly, that the more uncertain procedure of mucous membrai' 
grafting seems unnecessary. 

In all cases the area from which the flap is raised should be eith | 
sutured or grafted. 7 
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PREPARATION OF NEW SOCKET FOR AN ARTIFICIAL 
EYE 


The object at which we aim when an eye is enucleated aseptically, 
5 to prepare a movable stump on which the artificial eye can rest and 
nove in codrdination with the normal eye. This is best accomplished 
ry implanting free fat in Tenon’s capsule (at the time of enucleation), 
ry Barraquer’s method or some modification of it. 

Sometimes infection will occur, or the eye may be destroyed by 
rauma or disease, so that the proper preparation for the artificial eye 
vecomes impossible. In these cases. the orbital cavity behind the lids 
nay be obliterated by scar and the lids become adherent. 

On several occasions I have been asked to prepare a cavity for the 
eception of an artificial eye in such cases. This is always a difficult 
ask and many trials may be necessary. 

The most satisfactory results in my hands have been obtained 
after freeing the lids) by excavating a cavity somewhat larger than 
he eye to be inserted. Then line this cavity with Ollier-Thiersch 
‘rafts, which are anchored here and there with fine silk sutures; then 
n eye similar to, but of larger size than that to be worn permanently 
which has been previously rendered aseptic) is inserted to splint the 
‘rafts, the lids are closed with sutures, and a dressing is applied. 

Another method is to cover an artificial eye with a single Ollier- 
Chiersch graft, raw side out, secured by sutures, and insert it into the 
avity. The artificial eye in both methods is not removed for at least 
me week, and preferably for ten days. It is then taken out with great 
are and cleaned. The stitches are removed, and after gentle irriga- 
ion of the graft lined cavity with normal salt solution, the same eye is 
gain inserted. The cavity after grafting may be filled with melted 
saraffin, and the same post-operative routine carried out, but my pref- 
rence is for the glass eye. After three weeks the normal sized eye is 
aserted, and except for daily cleaning is kept in place continuously for 
ix weeks, after which the usual routine of nightly removal is com- 
nenced. 


‘CANTHOPLASTY (LENGTHENING THE PALPEBRAL 
OPENING) 


Canthoplasty is a very important procedure (either primary or 
econdary), in many of the plastic operations on the lid; it has for its 
bject the lengthening of the outer commissure. 
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Agnew’s Operation. (Modification of von Ammon’s Operation.)— 
With strong scissors the outer commissure is lengthened for from r. t: 
1.5. cm. (25 to 3§ inch). The canthal ligament (above and below) i 
divided with very fine scissors. A needle is placed in the conjunctiva 


Fic. 364.—Von Ammon-Agnew’s operation for canthoplasty (Beard).—The p: 4 
pebral fissure has been lengthened, and the external canthal ligament divided. Notet 
position of the sutures so placed that they prevent stretching of the conjunctiva, and obl 
eration of the external cul-de-sac. 


angle and is carried outward as far as it will go without stretching tl 
conjunctiva, and is passed through the upper lip of the wound (not 1 
the external angle of the skin incision, if it would cause too much te) _ 


Verb woe 


Fic. 365.—Abnormal narrowing of the palpebral slit—1. Before operation. T 
history of the case is that the lids were united at birth, but were opened sligh i 
during infancy. 2. After operation. The canthi were lengthened externally and int © 
nally, and an elongated ellipse of skin was removed from between the eyes. Thelid musc , 
were atrophied from lack of use, but later the patient was able to open the lids more wide ~ 
Photograph taken three months after operation. 


sion). Another suture above and below join skin and mucous mer 
brane, and the operation is finished with a single skin stitch if necessa a 


(Fig. 364). 
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TARSORRHAPHY (SHORTENING THE PALPEBRAL 
OPENING) 


Tarsorrhaphy is an operation designed to shorten the palpebral 
ssure; in plastic surgery this procedure is sometimes necessary in 
ealing with extensive ectropion. 

Walther’s Operation.—Strips of skin are excised from the margins of 
oth upper and lower lids, deep enough to include the follicles of cilia. 
hese denudations should extend as far from the canthus as is rendered 
ecessary by the degree of closure de- 
red. The raw edges are united with 
irough and through sutures, which 
re allowed to remain for four or five 
ays (Fig. 366). 

INTERNAL TARSORRHAPHY is seldom 
ecessary in plastic surgery. 


AENTERATION OF THE ORBIT 


Occasionally it is necessary to re- 
iove the lids and entire contents of the 
tbital cavity including the periosteum 
‘or malignant disease). In these cases, 
nless something is done to fill this 


: a Fic. 366.—Walther’s operation 
ivity, the contraction of the scar due for external tarsorrhaphy (Beard).— 


The shaded area indicates the de- 


) gradual healing by cicatrization will 203.4 donicmeetneniae 


ull the surrounding soft parts into the 
efect—a result that will cause great discomfort and hideous deformity. 

The immediate treatment is either to line the cavity with Ollier- 
hiersch grafts, which is usually very unsatisfactory, or to shift in 
2dunculated flaps from the forehead or cheek. 

The cavity may be filled with a free fat graft, and covered with a 
sdunculated flap from the forehead (Schirmer). The method of 
tilizing flaps from the forehead, although they often will close the 
*fect, has the disadvantage of leaving extensive unsightly scars, and 
is, of course, should always be avoided as far as possible in plastic 
ork on the face. 

The best procedure is to fill the orbit with a thick pad of fat covered 
’ whole-thickness skin. This is done by the use of a pedunculated 
ip, and a double transfer is usually necessary, since we can seldom get 
‘Sufficiently thick pad of fat from the arm. 


| 
| 
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The method I have used is to implant the edge of a pedunculate 
flap of fat and skin from the abdominal wall as thick as is possible t 
raise, into an incision in the palm of the hand. After the circulatio 


Fic. 367.— Method of dealing with exenteration of the orbit, including removal of t 
lids. The defect followed the removal of a melanotic sarcoma.—r. Note the deep cavi 
covered with granulations and the surrounding skin being drawn in over the orbital m: 
gins. This caused intense discomfort. The problem of checking the pull of the skin ir 
the orbital cavity and at the same time filling the cavity had to be considered. A fi 
from the neck or forehead could have been used, but this procedure entailed a disfiguri 
scar which should always be avoidedif possible. It was decided to attempt to fill the cav | 
by means of a pedunculated flap from the abdomen with a double transfer. 2. A flapco. 
posed of the skin and full thickness of the abdominal fat was implanted into an in | 
sion along the ulna side of the hand. After two weeks the pedicle was cut and the res 4 
is shown in the photograph. Two weeks later, during which time all ill-nourished portic 
were removed, the eye defect was prepared and, after proper shaping, the flap was i? 
planted into the orbital cavity, and about two-thirds of the skin margin was sutured. 


Fic. 368.—Exenteration of the orbit, continued.—1. After ten days the flap was . 
away from the hand, and the remaining portion was fitted into position. The photogr .-. 
was taken one week after this and shows some of the stitches in the portion last sutu 
2. Taken one year later. There has been shrinkage of the fat, but the skin is soft 
movable and all tendency to puckering and drawing in of the face skin has been elimina 
and there is no discomfort. The age of the patient contraindicated any attempt tof. 
lids and prepare a socket for an artificial eye. 


has been established from the palm to the flap, to amputate from . 
abdominal wall, then shape the fat and transfer the flap on the hi 
to the defect in the orbit, which has been prepared to receive it, ‘+ 


SURGERY OF THE EYELIDS 383 


ture the skin edges to the surrounding skin. In due time (from ten to 
urteen days) the flap is cut away from the hand and the rest of the 
fect is closed (Figs. 367 and 368). 

This gives a result which prevents further contracture and makes 
e patient comfortable. A certain amount of the fat of the flap may 
sappear, but even so the result is satisfactory to the patient. 

If further padding is needed after healing is complete, the skin may 
: undermined and a free fat graft inserted. 


RESTORATION OF THE EYEBROW 


A missing eyebrow may be restored: (1) By the free transplanta- 
yn of whole-thickness hair-bearing skin, from the pubes or from the 


3. 369.—Methods of reconstructing eyebrows.—1. By means of atemporal flap. 2. By 
means of a frontal flap (Morestin). 


salp. I have used this method with success, and enough hair follicles 
lve survived to make the result worth while. In planning the graft 
‘he set” of the hair must be taken into consideration. The technic 
ithat used for any whole-thickness graft. 
(2) By using pedunculated flaps of hair-bearing skin, from the 
Sup or from the hairy portion of the forearm. Pedunculated flaps 
mm the scalp are easily obtained either from the frontal or temporal 
sions, and may be turned into the defect without difficulty. The 
‘ation from which the hairy portion is raised depends on the hair 
e, which is much closer to the eyebrows in some instances than in 
caers. The flap may be turned directly into the defect, or its pedicle 


j 
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may bridge normal skin. Hairless skin from the forehead may t 
included in the flap if necessary to repair defects in the upper ]j 
(Fig. 369). 

Secondary operations are always necessary to shape the eyebrow, i 
order to remove any excess of hair-bearing skin, and to smooth o1 
any kink in the pedicle. Little scarring is noticeable, as the hair co: 
ceals the scalp scar, and the scar on the forehead can be made qui 
inconspicuous. 

A pedunculated flap from the forearm of a hairy individual can } 
transplanted by the Italian method. The utilization of this meth 
depends on the hairiness of the skin, and thus limits its applicabilit 
Secondary trimming operations may be necessary after amputatic 
of the pedicle. 


Fic. 370.—Goyanes’ operation for restoration of an eyebrow (Beard).—t1r.’ 
dotted lines mark the incisions made to form the pedunculated flap B. The area A 
been properly prepared for the reception of the flap. 2. Shows the flap consisting of ¢ 
half of the normal eyebrow sutured into its new position, and all wounds closed. 


Both of these pedunculated flap methods are rational and give gc. 
results. : 
(3) By Splitting the Intact Eyebrow in Half and Transplanting I. 
a Pedunculated Flap (Goyanes).—I have used this method with suce 
The flap should be as thick as possible, as it is so narrow at its extrem ~ 
that the blood supply may be insufficient. The scars are inconspicu : 


(Fig. 370). : 
Ptosis 


Ptosis of the eyelid is of interest to the plastic surgeon, since it r » 
be due to redundancy of tissue after other plastic operations. 
these instances simple excision of the slack skin and, if necessary, 0 © 
ellipse of tarsal cartilage, with proper closure, is usually sufficien’ 9 
correct the deformity. 

The many complicated operations which have been devised 
the relief of congenital and paralytic ptosis, will not be consid: j 
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Fic. 371.—-Knapp’s operation (modified v. Ammon). for epicanthus.—An ellipse or 
amond-shaped piece of skin is excised from the bridge of the nose. The skin is under- 
ned and the edges are closed. 
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Fic. 372.—Operation for epicanthus (Berger).-~An incision is made from the upper, 
d also the lower parts of the fold, to a point on the nose in line with the inner canthus, 
48 making a V-incision. From the ends of this incision two others are made which con- 
tge ata greater angle than the preceding, thus marking out the area ABCD, which is 
vised. The edges are then drawn together. 


4. 373-—Operation for epicanthus (Desmarres).—An ellipse of skin is excised on each 
side of the nose, and the skin is closed with sutures. 
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Fic. 374.—Excision of the lachrymal sac.—With the thumb of the left hand the skin 
fixed, but not pulled or stretched. The cutting edge of the knife is directed vertical! - 
against the bone. The incision is downward, slightly outward and somewhat curve: 
0.3 cm. to 0.4 cm. (1¢ to 1@ inch) distant from internal canthus (Meller). 


See es 


Fic. 375§.-~The separation and pulling to either side of the muscle-fibers (m.) expo: 
the deep fascia (f.p.) in the wound; behind this the sac must be looked for.—-In the up; 
angle of the wound are the transverse fibers of the ligament of the internal canthus (bc 
Through the fascia the anterior lachrymal crest (cr.¢.) can always be felt and can occasic 
ally be seen (Meller). 
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tere. For detailed information on this subject the reader is referred 
o works on Ophthalmic Surgery. 
Epicanthus 


Epicanthus is a congenital deformity in which a fold of skin partly 
overs the inner canthus. It may be corrrected by Knapp’s, Des- 
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Fic. 376.—The deep fascia is incised throughout the entire length of the wound 0.5 mm. 
shind (i.e., to the side of) the crest (cr.a.). This lays bare the bluish-red lachrymal sae 
a.). The lateral margin of the fascial wound (f.l.) is grasped with the forceps, and the 
ased scissors made to separate the loose areolar tissue between sac (sa.) and fascia, as 
t back as the bone (Meller). 


aarres’, or Berger’s operations (as shown in the diagrams), or by some 
\odification of them. 


The Relief of Occlusion of the Naso-lachrymal Duct 


Not infrequently in cases of deformity of the nose, due either to 
‘auma or disease, the naso-lachrymal duct is occluded, and fresists 
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all attempts to reéstablish its patency. This occlusion is evidently 
due to destruction of the channel in the bone itself, the lachryma’ 
sac is always infected and, unless it is milked frequently, inflammatior 
sets up and pus collects. 


er) 


Fic. 377.—The lower half of the lateral wall of the sac is dissected from the deep fasci. 
The canaliculi (c.) are visible as a bluish cord above (sa., sac).—To cut the canaliculi, 0 
blade of the scissors, which must be applied parallel and close to the lateral fascia, is intr — 
duced far up behind the canaliculi (c.), the other is in front of them. One cut severst : 


canaliculi (sa., sac) (Meller). : 


In these cases it may be advisable to refer the patient to an ophtha- 
mic surgeon for the removal of the sac before other operative wo) 
is done. At times, however, conditions demand that this operatic: 
be done by the plastic surgeon. An excellent procedure for the r. 
moval of the lachrymal sac is that devised by Meller, which is ful 
explained in the diagrams. 
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CHAPTER XVIII 
SURGERY OF THE EAR (OTOPLASTY) 
Plastic surgery of the ear (pinna, auricle) deals with the correctio 
and reconstruction of congenital or acquired malformations. 
CONGENITAL MALFORMATIONS 


In very rare cases the ear may be entirely lacking; more often it 
only partially defective. The auricle may be too large (macrotia 


2 


Heliz 


Auricular tubercle 


Crura of anthelix ‘Fossa of antihelix 


Fossa of helix 


Crus of toe helir- 


Cymba 
Anterior incisuré eos 
Cavum | 
Supratragic tubercle Anthelix 


Posterior auricular sulcut 
Helix 


Tragu 


Intertragic incisure. 


Antitragus 


Lobule 
Fic. 382.—Lateral surface of a normal left auricle (Morris). 


or too small (microtia); the contour may be abnormal; the ear may 
smooth, the angle of the antihelix and the curl of the helix being missir: 
All of these conditions may be either unilateral or bilateral. 

Abnormally small ears are usually accompanied by other malform 
tions of the organ. Extensive defects of the auricle with normal fon 
ation of the other portions are rare. It is much more common to fi: 
the lobule absent, or poorly developed. 

394 
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Auditory Meatus.—In extensive arrest of development of the ear 
here is usually atresia of the auditory meatus, and the skin over it may 
e dimpled or be perfectly smooth. The atresia may involve only 
he cartilaginous canal, or the canal through the bone may also be 
bliterated. ' 

I have seen several of these cases. In some the x-ray plates showed 
o bony opening; in others there was the possibility of a bony opening 
eing present. Taking into consideration the fact that a normal tym- 


Fic. 383.—Arteries of the posterior surface of the ear (Manchot).—1. Posterior 


tricular artery. 2 and 3. Anterior branches of 1. 4. Temporal artery. 5. Anterior 
iicular artery. 


anic membrane is seldom if ever found, I have not yet felt justified in 
‘ying to form a canal on the chance of finding a tympanic membrane. 
1 cases of congenital atresia the mastoid process is apt to be imper- 
‘ctly developed. Hearing is fairly acute in some of these individuals, 
ad is probably transmitted through the bone. 

Accessory Auricular Appendages.—These vary in size from a very 
nall nodule to masses 1. to 2.cm. (2 to 44 inch) in diameter. They 
re usually found on a line extending from the tragus to the angle of 
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Helicis major Obliquus Transversus 


Helix 


Helicis minor 


Fibrous band com- 
pleting fore part of 
meatus 


Cauda helicis 


Terminal fissure 


y 


re 
ea # e/ Isthmus 
Antitragicus 5 Tragicus Spine of Fissure of Santorini 
Lamina tragi helix Cartilage of meatus 


Fic. 384.—Lateral and medial surface of the cartilage of the right auricle and its mu 
(Morris). 


Fic. 385. Fic. 386. 


Fic. 385.—Congenital malformation of the ear.—This is not an unusual type of 
deformity. The best procedure is to infold the ear as far as possible by incisions brea 
the spring of the cartilage. The raw surface should be grafted and the ear held in 
corrected position until it is healed. In this way advantage may be taken of any st 
quent growth, and the final operation done when full growth is attained. In this case 
external auditory meatus was occluded, although the X-ray shows the presence of a} 
men in the bone. 

Fic. 386.—Congenital deformity of the ear associated with congenital absence 0: 
eye. The hearing is quite acute although the external auditory meatus is missing. 
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the mouth and corresponding to one of the transverse facial clefts. 
[hey consist of reticular cartilage, fat and’skin, and occur as frequently 
vith normal as with abnormal ears. I have seen them on the neck 
‘Jose to the clavicle. They may be removed without difficulty. 


ACQUIRED DEFECTS 


Acquired defects, due to injury or disease, may vary in extent, from 
otal absence of the ear to any lesser degree of deformity. The treat- 
nent of congenital and acquired defects is practically the same. 


Fic. 387. Fic. 388. 


Fic. 387.—Accessory auricular appendage and malformation of the nose.—Note the 
ypical accessory auricular appendage in front of the ear. A tumor can also be seen on the 
ose. This is composed of cartilage and skin and has a few long hairs growing on it. 

Fic. 388.—Deformity of the ear with a large accessory auricular appendage. 


Operations for the reconstruction of the ear should not be under- 
aken until the patient is well grown. In those instances in which the 
uricle is small and curled on itself, I usually attempt within the first 
ew months of-life to uncurl the auricle, and place it in a position which 
vill prevent, as far as possible, greater deformity as the organ develops. 

Several years may elapse before the work can be completed, as time 
nust be allowed for shrinkage and readjustment between operations. 
n all reconstructive or corrective operations on the ear, care must be 
aken to make the two ears as symmetrical as possible. Skin and carti- 
age should be conserved for use in secondary operations. When 
emoving the cartilage from the auricle the skin on the opposite surface 
f the ear must not be buttonholed. 

Preparation.—Either soap and water, or the iodin technic may be 
ised in preparation of the part. If iodin is used the excess should be 
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Fic. 389.—Partial destruction of the center of the lobule due to trauma.—The deft 
was filled by the use of a pedunculated flap from the slack skin on the back of the lobu 
with its pedicle at the margin of the defect. The rest of the margin was freshened andt _ 
flap was sutured into place. The raw surface on the back of the lobule was undercut a 
sutured over the flap. The appearance could have been much improved, but the patie i 
was so well satisfied that nothing further was done. 


4 aed 


Fic. 390.—Deformity of the ear following an extensive burn.—1. The cartilage of 1 
upper portion of the helix had been destroyed and that part of the ear was covered W 
thin adherent scar tissue. 2. The cartilaginous stumps were dissected out and the spr: 
was broken by the necessary excisions. The edges of the cartilage were then sutured i! 
position, and the scar tissue closed over the cartilage. - 
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ashed off with alcohol. <A plug of sterile cotton should always be 
aced in the meatus before cleansing or operating. 

Anesthesia.—M any operations 
1 the ear itself can be done under a 
cal anesthetic, by blocking off the 
ir, or by infiltration. If an exten- 
ve operation is contemplated, with 
lifting of flaps and other manipula- 
ons, a general anesthetic is desirable. 

Horsehair is the best suture ma- 
ial for the skin, and fine catgut for 
ie buried sutures. Aseptic healing : 7 
essential, as sometimes perichon- Fic. 391.—The repair of loss of sub- 
‘itis and infection of the cartilage stance of the auricle (Cocheril).—The 


dotted lines indicate the triangles to be 


CUES; which is always difficult to removed to make possible the approxima- 
tion of the ends of the helix A and A’. 
mtrol. The size of the triangle varies with the 


As far as possible incisions should situation and shape of the defect to be 
closed. 
>on the posterior surface of the ear. 
he natural spring of the ear cartilage should be broken by incision or 
‘cision of a portion in all corrective operations; otherwise there will 
> stretching of the scar and a partial recurrence, at least, will follow. 


INJURIES OF THE EAR 


Recent injuries of the ears are seldom re- 
ferred to the plastic surgeon. Lacerated 
wounds, however extensive, should be carefully 
sutured, as cases have been reported in which 
the whole or a part of the ear have been en- 
tirely severed, and after suture have healed 
in place. Frequently only a small tag of skin 
may be-left connecting the ear with the scalp. 
sey In all wounds of the ear care must be taken that 

IG. 392.—Boxer's ear ‘ ° 

thematoma). Duration the external auditory meatus iskeptopen. Ab- 

is BEI yc ircmesttsn solutely accurate suturing is essential, skin must 

cision and reshaping of be sutured to skin and cartilage to cartilage. 

e thickened and deformed ; 

rtions is necessary. HEMATOMA AuRIS (OTHEMATOMA).—Octa- 
sionally an early case of hematoma of the ear 

seen before organization has taken place. This is always due to 

auma and usually is associated with a fracture of the cartilage. The 

ood collects beneath the unbroken perichondrium, which together 
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with the skin is raised and forms a swelling of varying size on th 
outer surface of the ear. The best treatment I have seen for th’ 
condition is that devised by D. H. Palmer. If organization has nc 
taken place a small incision is made into the cavity in the most depenc 
ent portion of the swelling. The contents are removed with a curett 
and the surface of the cartilage and perichondrium is scraped unt 
smooth. ‘The incision is closed except for an opening just large enoug 
to admit the end of an eustachian catheter connected through a wast 
bottle with a continuous suction apparatus. In this way any blood ca 
be removed, and the perichondrium and cartilage are brought togethe 
The ear and adjacent tissues are anointed with sterile vaselin and su 
rounded by a paste-board mold, into which is poured a thick cream « 
plaster-of-Paris. This surrounds the ear, front and back, and hol 
the parts in absolute approximation. The suction is continued durir| 
this process and the catheter is rotated as the plaster hardens, so th: 
it can be easily removed, leaving an opening for drainage. The cast 
supported with a bandage and is removed by fragmentation after te 
days. The results are usually excellent. F 

CAULIFLOWER EAR (BOXERS’, FOOTBALL EAR) is a condition whi 
follows the complete organization of a hematoma auris, with a resul } 
ing deformity of the ear which may be considerable. The area occupit : 
by the original hematoma is filled with cartilage, scar tissue, and, 
some cases, even with new bone. ‘There are thickening and distorti 
of the contour of the ear and obliteration of the fosse (Fig. 392). 

The treatment consists in removal of the thickened tissue, and ° 
very pronounced cases areas of skin and cartilage. : 

The size of the damaged organ should be made to correspond : 
closely as possible with that of the normal ear; the skin edges are clos 
and a small horsehair drain is inserted. NS even pressure can 
maintained by filling all the irregularities on both back and front of t 
ear with wet cotton over a layer of gauze which, as it dries, makes qu 
a good mold. A plaster-of-Paris cast, or a paraffin mold can also ~ 
used. 


Malformation of the Lobule 


Attachments (Synechia) of the Lobule.—The inner border of 1: 
lobule may be attached to the skin of the neck, either congenitally . 
following burns, and often requires operation such as those devised . 
Binnie and by Kolle, either for cosmetic reasons, or (in scars) for | 
relief of tension (Figs. 393 and 394). 
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Quite a common deformity of the lobule is due to the gradual or 
rcible tearing out of ear-rings. 


I 2 


Fic. 393-—Operation for synechia (Kolle).—1 and 2. A curved incision AB is 
ide, outlining the proposed margin of the lobule. From the inner extremity of this line 
rertical incision BC is made which terminates on the skin surface. The triangle of tissue 
1s outlined is removed and the edges are sutured. 


A simple operation for correcting a defect in the lobule is to excise 
e cicatricial edges of the defect through the full thickness of the 
bule and approximate the freshened surfaces. The disadvantage of 


Fic. 394.—Operation for the correction of attachment of the lobule (Binnie).—Deter- 
ne the line along which the lobule should be separated. In front of the ear raise the 
p X, having its base on the ear corresponding to the above-mentioned line. On the 
ck of the ear raise the flap Y, having its base on the neck. Separate the lobule along 
eline AB. With the flap X cover the defect on the inner side of the lobule. Suture 
e flap Y into the defect on the neck. 


‘e method is that usually a notch is left. This can be overcome by 
ther making the incisions slightly curved, or by removing a small 


edge of tissue from each side, thus lengthening the suture line and over- 
26 
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correcting, very much as when operating for harelip (Figs. 397 anc 
398). 

Green’s operation is rather complicated, as can be seen from th 
diagrams; it was designed to overcome the notching which follows thi 


Fic. 395.—Adhesion of the lobule to the cheek following a burn.—1. The lobule is close) 
bound to the cheek by a thick scar, and there is sufficient traction to cause discomfort. 
Result of operation releasing and reforming the margin of the lobule. 


modified simple operation. The weak point is the thin tip of scar tissu 
which is liable to slough (Fig. 399). 

Enlarged Lobule.—The lobule of the ear is sometimes considerabl 
enlarged, either in connection with macrotia; or it may be enlarge 


Fic. 396.—Adhesion of the lobule to the cheek following a burn.—r. The synechia , 
this case differs from that in Fig. 395 as the lobule is stretched considerably more, anc 
adherent for a greater distance. The sensation of tension and drawing is much m 
marked. 2. Result of operation. Note the difference in the shape of the lobule in th 
two cases. 


without any increase in size of the rest of the auricle. This malform 
tion may be corrected by the removal of a wedge of tissue through t . 
full thickness of the ear, as will be described in Joseph’s operation { 
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w 


I 2 
Fic. 397-—Operation for loss of substance in the lobule (Mirault).—tr. The shaded 
-ea shows the scar excised. Note the tip A on one side of the defect, and the denuded 
reaonthe other. 2. The tip A is sutured over this, thereby avoiding a notch. 


I 2 

Fic. 398.—Operation for correction of lobular defect.—1. The dotted lines indicate the 

icisions for the removal of the cicatricial margins of the defect BAC. 2. Thepoints Band 
> are approximated and the wound is closed. 


Fic. 399.—Green's operation for correcting a lobular defect (Kolle).—r. The dotted 
‘ne D shows the incision for removing the cicatricial skin. The line AF marks out the 
ap with a thin marginal tip B, which is to be used to obliterate the notch. 2. The scar 
3 excised and the edges are approximated. Then Hissuturedto A, FtoG. Thethintip 
3 being sutured to a denuded surface along the margin. 
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I 2 
Fic. 400.—Operation for correcting an abnormally long lobule (J. Joseph).—1. An 
area including the full thickness of the lobule, shaped as indicated in the diagram, is excised. 
2. The edges DF and FC are sutured. Then DG to EG, and CB to EA. 


Fic. 401.—Gavello’s operation for the reconstruction of the lobule (Laurens).— The 
auricle is pulled upward. In the skin immediately below the stump a flap one-third large: 
than the lobule to be made as outlined, having its base EF on the cheek. The upper inci- 
sion HE is straight and is parallel to the border of the defect C’E’. The lower incision is ¢ 
double half-curve IDF, forming two scallops AB, as is shown in the diagram. The fla 
is raised and folded on itself, raw surface A behind to raw surface B, and the posterior anc 
lower bordersaresutured. Thentheupper border CE is sutured to the denuded edge of the 
auricle, on the line C’E’. The defect from which the flap is raised can usually be closec 
after undercutting the surrounding skin. 
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B 


I 2 

Fic. 402.—Nélaton’s method of restoring the lobule (Cocheril).—1. The shaded area 
XDE indicates the raw surface. The dark line ABC indicates the outline of the flap. 
. The flap is raised and folded on itself at EB. The point E being sutured to X. The 


‘otted lines indicate the area of undercutting necessary in order to close the gap left by rais- 
1g the flap. 


Fic. 403.—Operation for the restoration of the lobule (modified from Nélaton and Ombré- 
sanne) —I,2and3. A flap considerably wider than the defect to be filled is raised from the 
<in behind the ear, with its pedicle on the skin of the neck, on a line with the auditory canal. 
he flap is raised and the free edge AB is sutured to the freshened defectontheneck. A roll 
+ iodoform gauze is placed under the flap. The wound on the neck is sutured. Ten days 
ster the pedicle is severed and the flap is folded on itself, raw surface to raw surface, and 
1e edges sutured. Subsequently a trimming operation is necessary to sthooth the contour. 
his is an excellent operation and I have used it with satisfaction. 
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macrotia; or by an operation also devised by Joseph which eliminate 
notching of the tip of the lobule (Fig. 400). 


Fic. 404.—Operation for macrotia (Binnie).—1. Make the incision AB through t 
ear and pull down the upper flap the desired distance. 2. The triangle of tissue D( 
is removed. 3. In order to make the line DB and AB of equal length, excise the triang 


DEBand XYZ. Then approximate the edges with sutures. 


2 - 


Fic. 405.—Operation for macrotia (Martino, Trendelenburg, and J. Joseph).-—1. 
wedge of tissue including the full thickness of the auricle of the necessary size, DKC 
removed. This reduces the length of the ear. In order to make the edge DK correspc 
in length with the edge CK, and at the same time to reduce the width of the ear, the 
angles EFL and GMH are removed. If the lobule is also enlarged this is reduced by 
excision of the triangle of tissue ANB. 2. The edges FL to EL, and GM toHM, are f 
sutured, then the edges DK to CK, and finally AN to BN. This is an excellent operati 
inasmuch as it reduces the size of the ear in all its dimensions. 


Restoration of the Lobule.—Absence of the lobule may be due 
congenital maldevelopment; it may also be found as the result 
operation for the removal of a malignant growth, of ulceration or 
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Fic. 406. FIG. 407. 


Fic. 406.—Operation for macrotia (Cocheril.)—The shaded areas indicate the portions 
«cised from the full thickness of the ear. When sutured, C is brought to C’, A to A’, 
$to B’, and D to D. 

Fic. 407.— Operation for macrotia (Cheyne and Burghard).—A V-shaped piece of the full 
nickness of the ear CAB is excised from the upper and outer part of the auricle. The base 
tthe wedge is at the outer margin of the helix, and the apex through the antihelix. Corre- 
oonding to the margin of the antihelix a curved incision GAD, is made through the full 
hickness of the ear, and from the extremities of this incision two short curved incisions DE 
ad GF are made, which end in the triangular defect. The tissue included by these inci- 
onsis removed. Bissutured to C, FandE toA. 


I 2 


Fic. 408.—Operation for macrotia to avoid a disfiguring notch (Kolle).—1. A sickle- 
naped area of tissue AEA’ through the thickness of the ear is removed. Its handle 
.CA‘C’ is on the level with the upper border of the zygomatic process. The upper cur- 
tature of the incision follows the inferior border of the helix and extends well into the fossa 
t the helix. If the antihelix is large a triangular area DFD’ is excised. The dotted line 

indicates the area of helix which may be removed if shortening is necessary. 2. The 
dges are closed and the ear reduced in size. 
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trauma. It is of great importance to the patient as far as person: 
appearance is concerned. 


Fic. 409.—Operation for macrotia (Kolle).—1. An area of tissue ACDD/C’A’, incluc 
ing the entire thickness of the ear is excised from the upper outer portion of the heli 
and fossa of the helix. This gives the outline of a short wide two-pronged fork. Tt 
incisions making the prongs are slightly curved, so that when the edges are sutured the: 
will be a slight convexity. 2. Shows the edges approximated. 


Several excellent operations have been devised by Gavello, Nélator 
Ombrédanne, and others, for the reconstruction of the lobule. I hav 


Fic. 410.—Parkhill’s operation for macrotia (Roberts).—1. A crescentic piece of tt 
full thickness of the ear is removed from the center of the pinna with a tongue-like proce 
extending from the convex border of the crescent to and including the helix. The distan 
AB and A’B’ should be equal. The edges AB and A’B’ are sutured and then the cre 
centic defect. 


used those of which diagrams are shown, with success. The shape an 
position of the flaps must be modified to meet conditions (Figs. 401-403, 
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Macrotia (ABNORMALLY LARGE EAR) 


The auricle is uniformly enlarged, and the ear is unsightly. Several 
operations have been devised by Schwartze, Cheyne and Burghard, 
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Fic. 411.—Gersuny’s operation for closing a defect in the helix (J. S. Stone).— When 
the defect on the helix is low down a crescentic piece of tissue should be removed from the 
most prominent and curving portion of the ear, and not in the area adjacent to the defect. 


The edges are sutured. 


I 2 

Fic. 412.—Operation for closing a defect in the helix or reducing the size of the ear 

(Gersuny).—A crescentic-shaped piece of the ear BC is removed from the outer part of the 

fossa and just inside the margin of the helix. The outer upper border of the excised crescent 

should extend to the point where the helix is attached to the head. The width of the 

crescent should be about two-thirds of the width of the gap in the helix, AA’, which is closed. 
The ends of the helix should be sutured first, and then the crescentic incision. 


Parkhill, Kolle, Gersuny, Joseph, and others, for the correction of this 
deformity. Good results may be obtained. 
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The objection to Kolle’s second method, and to both of Gersuny’: 
operations, is that the blood supply of the flap of helix is endangerec 
on account of its length and narrow pedicle (Fig. 404-413). 


Microtia (ABSENCE OF THE EAR), CONGENITAL OR ACQUIRED 


When the entire ear or a large part of it is missing, the possibility 
of successful plastic reconstruction is doubtful, and at best the cosmeti: 
results are only fair. Nevertheless, some of my patients have preferrec 
to undergo the necessary discomforts in order to have an ear made o 
their own tissues. 

Many years ago Szymanowski proposed a procedure which has beer 
tried from time to time, and as far as the incision goes, it seems to b 
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Fic. 413.—Schwartz's operation for macrotia (Kolle).—1and2. A long crescenti . 
shaped piece of tissue DBD’C is removed from the full thickness of the auricle in the foss 
of the helix. A triangle of tissue AEA’ is then excised, its base corresponding to th 
outer border of the helix, and its apex well within the concha. 3. The edges are closed a 
indicated. 


the best method of raising a flap from adjacent tissue for the purpos 
of forming an auricle. 

Szymanowski’s Operation for Reconstructing the Auricle.—A: 
incision is made on the scalp, as shown in the diagrams, back of th 
rudimentary ear or external auditory meatus. This flap should b 
planned at least one-third larger than the auricle which it is propose 
to make and should consist of skin and subcutaneous tissue. Th: 
flap is dissected up, and is folded on itself at the constricted portio 
so that raw surface is in apposition to raw surface. The margins ar’ 
sutured above and below. Close the defect left by lifting the flap wit! ! 
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sutures, as far as possible, and graft the uncovered portion. Support 
the double faced flap with gauze pads. Later, by several plastic 
operations the auricle is shaped, pushed forward, and the lobule 
formed (Fig. 414). 


Fic. 414.—Operation for reconstruction of an ear (Szymanowski).—1. Make the in- 
cision BIMKNLH, and dissect up the flap as far as the canal or rudimentary ear in the 
center, and to the line BH connecting the flap above and below the canal. 2. Fold the 
whole flap on itself on the line IL, bringing raw surface to raw surface. The tip Dis then 
brought to the point B,and the tip Ftothe pointH. ThepointEtothepointO. 3. After 
healing is complete raise the flaps OPG, and STD, and place them behind the auricle and 
approximate the edges. 4. The lobule is formed by subsequent trimming operations. 


I 2 3 4 
: Fic. 415.—Roberts’ operation for reconstruction of the auricle (J. C. Beck).—1. Out- 
line of the flap to be raised. 2. The flap folded on itself. Outline of the lower flap to be 
folded on itself after healing is complete in the upper flap. 3 and 4. Process completed. 
The drawing idealizes the result. 


The operation as it was originally proposed is of little practical use, 
but its cosmetic value can be enhanced by utilizing shaped rib cartilage 
for a supporting framework. 

I have done this on several occasions with a fair degree of success, 
but have as yet not completed the ear on any single case, as these 
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patients are still returning from time to time for further operative work 
Although it might seem a simple procedure it is quite difficult to keey 
the main portion of the flap, which is to form the auricle, from adhering 
to the head, except at the margin. I have tried to overcome this by 
grafting the raw surfaces, but without complete success. 

The best method is by swinging up a pedunculated flap from the 
neck and suturing it to the posterior portion of the auricle, after dis. 
secting it well away from the head. Ten days later the pedicle is cut 
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Fic. 416.—Congenital malformation of the ear.—1. The rudimentary ear. Therei 
definite atrophy of the face on the left side. 2. The normal ear is very prominent 
Note the deficiency in the mastoid region as compared with the right side. 3. The bod 
of the prospective ear has been formed from a flap raised from behind the rudimentar 
ear and it has been braced with pieces of cartilaginous rib. There is much difficulty i 
keeping this portion from close adherence to the head. To overcome this a flap has bee 
turned up from the neck, and sutured in such a way asto lineit. The flapin place. Not 
the tooth picks inserted between the flap and the head to show the depth of the lining. 


J have transplanted a cartilaginous rib for a framework at the tim 
of raising the flap, including it between the raw surfaces where the fla) 
was folded. At other times I have waited until the surfaces had grow) 
together and then inserted the cartilage in channels burrowed betwee) 
the flaps. It is difficult to secure these grafts so that they will sta; 
in the desired position (Figs. 416 and 417). 

Another difficulty in using the scalp flap is the presence of hair 0) 
the ear, but this can be subsequently removed with radium or wit 
x-ray. I always attempt to utilize the rudimentary ear and have foun 
it useful in forming a lobule. 

A new ear may be reconstructed by means of pedunculated flap 
from the arm or chest wall, or by double transfer from abdomen to arm 
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o ear. It is advantageous to implant properly shaped pieces of car- 
lage into these flaps for the purpose of support and to allow the 
raft to heal in place before suturing the flap to the head. 


Artificial Ears 


In the majority of cases in which total reconstruction of the ear is 
ecessary, we are justified in advising the use of a prosthetic apparatus. 
Artificial ears can be constructed quite perfectly, and to match 
ne normal ear exactly. They are made of celluloid, wax, papier maché 


Fic. 417.—Congenital malformation of the ear continued.—1. A posterior view of 3 in 
g. 416. 2. Three weeks later, after severing the pedicle. The rudimentary ear will 
entually be used to form the lobule. The process of forming the ear in this case is not 
arly completed, but it might be said that a good start has been made. A number of 
tther operations will be necessary. 


wud rubber. Recently a flexible ear has been made of a rubber mixture 
thich is colored to match the skin. They are held in place by adhesive 
aste and various devices, depending on the size and situation of the 
ump. 


Losses of Substance in the Auricle 


Losses of substance in the auricle are of two kinds: those involving 
‘€ margin, or the margin and body, of the auricle, and those in which 
€ margin is intact, but the center is perforated. These defects may 
Ty in size (Fig. 418). 

' Dieffenbach’s operation.—A horizontal flap of sufficient size is 
arked out on the skin of the mastoid region, with its base posterior, 
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and the free extremity behind the ear is raised and sutured into th 
defect. After ten days the pedicle is severed and the body of the flay 
is folded behind the anterior portion already in place, and raw surfac 
is sutured to raw surface. The defect from which the flap is raised i: 
either closed with sutures, or is grafted (Fig. 419). 

The hair can be subsequently removed with radium or with x-ray 
If the gap filled by this flap is wide, and the margin of the ear tends t: 
sag, a shaped piece of cartilaginous rib may be inserted between th 
skin layers. 

Nélaton and Ombrédanne’s Operation for Loss of Substance in th 
Lower Portion of the Auricle.—A flap of sufficient length and widthi 
raised from the occipito-mastoid region with its base anterior’ (behin. 


Sacpe ert 


tye 
the 


Fic. 418. FIG. 419. 

Fic. 418.—Perforation of central portion of the auricle (Cocheril). 

Fic. 419.—Operation for loss of auricular substance (Dieffenbach.)—The pedunc - 
lated flap A with its pedicle B in the mastoid region, and its free end behind the ear is raise 
and is sutured into the defect. Ten days later the pedicle is cut and the pedicle end of t 
flap is folded so that it covers the raw surface of flap A. 


the ear). It is folded on itself (making the margin of the ear) raw sv: 
face to raw surface, and its edges are sutured into the loss of substanc 

The defect made by raising the flap is either sutured or grafted. Aft 

ten days the pedicle is divided and sutured to the inner border of t! 

defect. This flap can also be stiffened with a cartilaginous graft 

necessary (Fig. 420). 

The cartilage of the ear may be either partly, or completely, de: 
troyed by third degree burns and the remaining portion be cover 
with scar tissue, or be adherent to the mastoid region. Sometimes 
is a difficult matter to separate the ear from the head and prevent 
recurrence of the deformity. 
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J. C. Beck’s Operation for Adherence (Synechia) of the Auricle 
) the Mastoid Region.—(This procedure can also be utilized for re- 
airing losses of substance.) Separate the adherent ear from the mas- 
oid surface, and pack the space with gauze until granulations have 
yrmed. At the same time raise a pedunculated flap, shaped to cover 
he posterior surface of the auricle and the mastoid defect, from the 
cont of the forearm. Either arm may be used for this purpose. Sepa- 
ate the flap from its base with rubber tissue to prevent adherence and 
9 allow thickening. One week later freshen the raw surfaces, raise 
he forearm, and suture the flap from the arm to the posterior surface of 
he auricle and on the mastoid defect. Secure with a plaster cast. 


I 2 3 
Fic. 420.— Operation for loss of substance of the auricle (modified from Nélaton and Ombré- 
anne).—1. Shows the defect and the outline of the flap with its base behind the ear on the 
ne DE. 2. The flap folded on itself raw surface to raw surface. 3. The flap sutured into 
ie defect. After ten days the pedicle is cut and sutured into the line LK. 


‘en days later amputate the flap from the arm and fit it into the un- 
»vered portion of the defect. Care should be taken to make a natural 
bld at the root of the auricle. The defect on the forearm may be 
sosed with sutures, or at least lessened in size; the remaining defect 
aould be grafted. 

_ The adhesion between the auricle and the mastoid region can be 
blieved by a pedunculated flap turned up from the neck. This is 
‘n excellent method. I have used whole-thickness grafts and Ollier- 
hiersch grafts with fair success, but the pedunculated flaps give the 
est results. 


Perforations of the Auricle 


Small perforations of the auricle can be closed by properly shaped 
‘aps of skin from the ear itself. If the perforation is of considerable 
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size, it should be closed by means of a pedunculated flap from the 
scalp or neck, turned on itself, as previously described in other opera- 
tions. The Italian method may also be used in selected cases. 


Fic. 421.—Partial reconstruction of the ear for a defect following trauma.—Duratio 
several months. 1. The extent of the defect is well shown. Note that the remainin 
portion of the ear stands well away from the head. 2,3 and 4. The reconstructed portio 
three months later. Several shaping operations will be necessary to complete the worl 
The flap to reconstruct the ear was obtained from the hairless portion of the skin behin- 
and below the ear. The uninjured ear was also very prominent and the cartilage remove 
from this ear was utilized in preparing the framework, and the skin also was employed fc 
filling defects. 


Retro-auricular Fistula and Depressions 


Some of these fistulz are the result of radical mastoid operation. 
with long-continued drainage. They are lined with epithelium and ar 


Fic. 422.—Reconstruction of the anterior portion of the helix.—1. Plaster cast showi) | 
the defect. 2. Six weeks after shifting up a flap from the hairless portion of the sca | 
immediately behind the ear, with pedicle above, and turning it on itself to fill out the defec | 
The pedicle has been cut and the wound from which the flap was taken closed. 3. T\ 
months later, after shaping operations. 4. Two and a half years after transplantation 
the flap. The ear would scarcely be noticed as defective from a distance of a few feet. 


continuous with the skin; they may open into the external audito 
canal, but sometimes there is no such connection, the defect being 
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Fic. 423.—Trautmann’s operation for retroauricular fistula (Goldstein).—1 and 2. 
aise two crescentic flaps A and B from the edges of the fistula, turn them in and suture the 
\dges together, closing the opening. 3 and 4. Then undercut the skin all around the 
stula, and draw the edges together with sutures over the sutured flaps. Lateral relaxa- 
on incisions may be necessary. 


5 I 2 3 
Fic. 424.—v. Mosetig-Moorhoff'’s operation for the closure of a retroauricular fistula 
woldstein).—Raise a tongue-shaped pedunculated flap from the skin above or below the 
tula with its pedicle close to the fistula. Freshen and loosen the edges of the fistula 
cept that adjacent to the pedicle. Turn the flap over, epithelial surface downward, and 
ture it into the margin of the fistula. The defect, from which the flap is raised, is sutured 
4 grafted, and the raw surface of the flap is grafted. Ten days later the pedicle is cut and 
e rest of the flap is fitted in. 
27 
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deep pocket or depression, lined with epithelium which is continuou: 
with the skin. 

A number of operations have been devised by Trautmann, vor 
Mosetig-Moorhoff. and others, for the closure of these fistulae. Th 
flaps may be varied according to conditions (Figs. 423 and 424). 

Retro-auricular depressions which do not connect with the externa 
auditory meatus are treated as follows: The epithelial lining shouk 
be completely removed, lateral flaps being formed of its upper portion 
if the tissue is sufficiently thick to promise successful suturing. Th 
cavity is then filled with a fat, or cartilage graft (my preference is fo 
the cartilage), and the lateral flaps are sutured over the graft. If thes 
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Fic. 425.—Operation for the reconstruction of the external auditory canal (Bouisson).- 
1. A pedunculated flap is raised from the skin behind the ear with the pedicleabove. 2. 
stitch is inserted in the points A and B and the flap is passed through a buttonhole in t) 
auricle and is sutured into the defect previously prepared to receive it. Thus forming 
canal lined with whole-thickness skin. The defect from which the flap is raised is suture 
After ten days the pedicle is severed. The flap is shaped and the buttonhole in the auric 
is closed. 


are uncertain, then by undercutting with relaxation incisions the ski 
edges may be approximated. If the defect is wide, it is advisable 1 
use a pedunculated flap from adjacent skin, or from the arm, to clo: 
the skin defect. 


Reconstruction of the External Auditory Canal 


As I have said before, there is little use in trying to form a canal : 
cases of congenital atresia of the canal accompanied by malformation: 
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-he ear. On the other hand, in certain cases of atresia due to trauma, 
the canal may be occluded at or near its orifice, or be much narrowed 
ny scar tissue. In these instances something should be done to remedy 
-he condition. The simplest procedure but one which is not always 
successful, is the excision of the scar, with skin grafting of the canal. 
Jllier-Thiersch or whole-thickness grafts may be used. The skin 
‘ined canal is then filled with a paraffin plug, which holds the grafts 
igainst the surrounding tissues. The paraffin may be removed after 
three or four days for observation and cleansing, and should then be 
‘eplaced. In these cases, after healing is complete, the canal should be 
requently stretched to avoid contracture. 

Bouisson has devised a method of reconstructing the canal by means 
‘fa pedunculated flap from behind the ear. This type of operation is 
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Fic. 426.—Horizontal section of the ear (Luckett).—1. Schematic horizontal section 
> normal auricle just above level of external auditory canal. 2. Schematic horizontal 
‘ection of a prominent ear showing absence of the cartilage fold which forms antihelix. 
Schematic section of auricle after reconstruction of antihelix. 


rrobably the best for the purpose and may be modified to suit condi- 
‘ons. Other operations have been done in which flaps from the adja- 
ent skin have been used (Fig. 425). 


Abnormal Prominence of the Auricle > 


Stone divides abnormally prominent ears into two groups: In the 
‘tst, the ear itself is of normal shape, but is attached to the head in an 
ibnormal position. In the second, the prominence is due to an ab- 
ormality of the ear itself (Fig. 426). 

He calls attention to the fact that many of the malformations 
{ the ear depend upon the shape of the antihelix. There is normally 
1sharp division between the concha and the fossa above and behind 
“1e antihelix and if this is missing the deformity results. 
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These deformities may be congenital, or may be acquired by youn 
children sleeping with the ear curled up, or by having the ears frequently 
rolled forward under a carelessly placed cap. 

Prominent ears are quite common and the deformity in som 
instances is so marked that the patient is unable to obtain suitabk 
employment. These ears may be also enlarged, but quite often by 
changing the angle one can make the size inconspicuous and nothin; 
further will have to be done to correct the macrotia. 

Pean’s and Monks’ Operation for Abnormally Prominent Auricle.— 
Anfellipse of skin and subcutaneous tissue is removed from the bac] 
of the ear and adjacent skin of the mastoid region. This denudation 
should be down to the cartilage and to th 
periosteum. The shape and size of thi 
area depends on circumstances. The ski 
edges are sutured and the deformity i 
corrected. This operation is advisabl 
only in cases of very slight deformity! 
especially in young children (Fig. 427). 

Cocheril, Morestin, Faugere, Pay) 
Kolle, and others, have improved on thi 
procedure by the excision of strips of cart 
lage in addition to the skin; in this wa. 

/ breaking the resistance of the cartilag 

Fic. 427.—Operation for mal- and making the result more certain. I 

The bh Rene zene a eet ae some cases more than one piece of cartilag 


amount of skin excised. The su- js removed, according to the degree of th’ 
tures approximate the skin edges. . 


deformity. 

After removal of portions of cartilage, the skin on the anteric 
surface is thrown up into a prominent fold. This fold will often smoot 
down in due time, otherwise, it can be removed without difficulty at - 
secondary operation. If the denudation back of the ear is too wid ° 
or if the spring of the cartilage is not broken, we find the retro-auricul 
angle almost obliterated. In certain instances of defective auric : 
on one side due to injury, and a prominent ear on the other, I hav 
utilized the cartilage and skin removed from the prominent ear in tl 
reconstruction of the other auricle. 

By the removal of strips of cartilage with turning in of the edge 
the antihelix and other prominent cartilage land-marks can be reco) 
structed. Care must be taken to make the two ears symmetrica 
The ear should not be made to adhere too closely to the skull. Sutur 
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should not be placed through the cartilage but through the perichon- 
jrium, which is quite tough. 

Kolle’s Operation (with Modifications) for Abnormally Prominent 
\uricle-—An incision is made through the skin on the back of the 
wricle, 1.875 cm. (34 inch) from its free border, from the sulcus 
tbove downward to the junction of the retro-auricular skin with that 
ff the neck. Bleeding occurs, and Kolle says that if the ear is pressed 
yack against the head the outline will be marked on the skin, so that the 
econd incision can be made along this line. 
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Fic. 428.—Operation for correcting malposition of the auricle (Kolle).—1. The 
-eart-shaped black line indicates the incision for removal of the area of skin and subcuta- 
‘eous tissue AA, from the ear and scalp. 2. The dotted line indicates the ellipse of carti- 
ege B, to be removed. The surfaces are approximated and the skin is sutured. 


My experience has been that this method of marking the incision 
; impractical, on account of too much bleeding, unless the first incision 
s very lightly marked out and does not penetrate the full thickness of 
ihe skin. 

The outline of the entire flap is heart-shaped. This area of skin 
; removed and should be large enough to overcorrect the deformity. 
‘ne or more elliptic-shaped pieces of cartilage are removed to relieve 
ension and, when necessary, to reconstruct the antihelix. The edges 
{ the cartilage should either be approximated or inverted (as the case 
-emands) with fine catgut sutures and the skin with horsehair, the 
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ends of which should be left long for convenience in removing. Oc- 
casionally it is most difficult to check the oozing, and in such cases a 
small drain of twisted horsehair is placed in the lower angle. 

A strip of iodoform gauze moistened with salt solution should be 
placed over the incision behind the ear, and the anterior surface filled 
out with damp cotton, thus making a sort of mold which is held in 
place by a gauze dressing and a 
bandage. Both ears may be treated 
in the same way (Fig. 428). 

Luckett’s Operation for Prominent 
Ears.—This operation is based on the 
reconstruction of the antihelix. A 
crescentic area of skin is removed 
from the posterior surface of the auricle 
over the line of the proposed anti- 
helix; the skin edges are undercut and 
a crescentic area of cartilage of similar 
size is removed. The cartilage edges 
are closed in such a manner that they 
are turned forward, thus forming the 
antihelix. The skin is closed with 
horsehair (Fig. 429). 

Payr’s Operation for Prominent 

Fic. 429.—Operation for the cor- Auricle and Reduction in the Size of 
rection of abnormally prominent ears ; , ‘ 
(Luckett.)—AA’ shows the crescentic the Ear.—This operation will be men- 
eee ie bins skin has been re tioned only to advise against its use. 
cartilage removed. The incision has The size of the ear is reduced in all 
been lengthened and the skin undercut its. diameters by the excision of skin 


and retracted. Note the method of in- 
sertion of sutures to turn forward the and cartilage. The ear is brought 


ieee Tee ae aaa taiamaia closer to the head by means of a 

pedunculated flap of cartilage and 
perichondrium which is passed under a loop of periosteum in the mas- 
toid region. 

This operation is much more complicated than those previously 
described and has no advantage over them, except that the ear is 
reduced in size at the same time that the angle ischanged. The reduc- 
tion in size is seldom necessary. The flap of cartilage is also liable tc 
fracture during the manipulation. The cosmetic results are always 


very poor. 
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Fic. 430.—Bilateral prominent lop ears.—1 and 2. Front and back views before 
operation. 3 and 4. Three weeks after the removal of sufficient skin and cartilage to 


correct the deformity. 


I 2 3 
Fic. 431.— Unilateral prominence of the left ear, with absence of the antihelix.—r. The 
‘ront view of the left ear showing the absence of the antihelix. 2. The posterior view 
showing the abnormal prominence of the left ear. 3. The result of the removal of skin 
ind cartilage, and the attempt to reconstruct the antihelix. Front view of both ears, 


taken sixteen rygenths after operation. 


Fic. 432.— Unilateral prominence of the left ear, with absence or the antihelix, continued.— 
:. Rear view of the ears after changing the angle of the left ear and forming the antihelix. 
[Taken sixteen months after operation. The left ear is now more normal in its relationship 
o the head than the right. 2. The right ear. 3. The left ear showing the newly con- 
‘tructed antihelix. 
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I 2 3 
Fic. 433.—Bilateral prominent ears, without absence of antihelix.—1 and 3. Before 
peration. 2 and 4. After excision of skin and cartilage. Note that the cartilage edges 
ave been united so that there is little abnormal folding. 
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Smooth, Flattened Ears (without Normal! Cartilaginous Ridges) 


In some instances we find what may be described as a flattened ear, - 
The curl of the helix is absent, although a suggestion of it may be present, | 
and the angle of the antihelix is also missing. The auricle from the 
front is a flat surface and the Darwinian tubercle may be present on its | 


Fic. 434.—Smooth ears. 


posterior superior edge. ‘The ear appears larger than the normal ear | 
(Figs. 434-438). 

These deformities are corrected by reconstructing the curl of the: 
helix, and the angle of the antihelix. This may be done by excising ; 
an ellipse of the skin on the posterior surface of the auricle, and then: 


I 2 
Fic. 435.—Ears with abnormal contours (Cocheril).—1. Lop ear. 2. Ear with Dar. - 
winian tubercle. 


by excision of strips of cartilage and everting or inverting the edges . 
according to whether the skin incision is on the front or back of the ear 

It has been suggested to fold the cartilage and hold it in positior 
with sutures, but my experience has been that the spring of the cartt- 
lage will eventually overcome the correction, and a recurrence_wil | 


SURGERY OF THE EAR 425 


jllow. It is much better to incise the cartilage or to remove a strip of 


Abnormal Contour of the Auricle 


In certain degenerates, and also in some apparently normal indi- 
iduals, the contour of the auricles is abnormal. In an accentuated 
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Fic. 436.—Lop ear with an accessory auricular appendage on the cheek in front of it.— 

The antihelix is missing, the rim of the helix is very wide and the ear projects almost 
aright angle from the head. 2. The left ear is slightly abnormal in appearance, and 
wojects markedly from the head. 


‘rm we find the so-called “lop ears,’”’ and in the less marked conditions 
ne appearance of the Darwinian tubercle. These deformities may be 
yrrected by excision of the skin and cartilage in the selected area 
ind by proper suturing (Fig. 436). 


Fic. 437.—Operation for correction of transverse hypertrophy of the lobule (after 
‘élaton and Ombrédanne). 1. The flaps A and B are made from the full thickness of the 
sargin of the lobule. A trapezoidal area of tissue is removed. 2. The flaps A and B 
re sutured to the point C. 


Sometimes there is transverse hypertrophy of the lobule, in which the 
vidth of the lobule is fully that of the widest portion of the auricle. 
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Nélaton’s and Ombrédanne’s Operation for the Correction « 
Transverse Hypertrophy of the Lobule.—The free border of tt: 
hypertrophied lobule is incised and a flap is made through the fu 
thickness of the margin on each side, corresponding to the width of th. 
lower portion of the helix. These flaps are later to be used as th 
border of the ear, after the excision of the trapezoidal piece of tissu. 
from the full thickness of the ear (Fig. 437). 
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CHAPTER XIX 


SURGERY OF THE EXTERNAL NOSE 
(RHINOPLASTY) 


Plastic surgery of the nose deals with the reconstruction of missing 
portions and the correction of deformities due either to congenita 
malformations, disease, or trauma. It must be emphasized that this 
particular branch of plastic surgery is very difficult, and good cosmetic 
results are hard to obtain, no matter how simple the defect may seem tc 
be. 


Recent Injuries 


All wounds of the nose should be sutured after proper disinfectior 
and necessary excision of dead tissue, as scarring and subsequent de- 
formity may in this way be minimized. Where there is extensive los: 
of tissue every effort should be made to save what remains, especially 
the columna and ale, since these portions are difficult to reconstruct 
The suturing of skin to mucous membrane in favorable situations wil 
prevent subsequent contraction, and properly placed traction suture: 
may also be of use. Final reconstruction cannot be accomplished unti 
the wounds have healed. 


Replacement of the Nose 


Several cases are on record in which a nose which has been com. 
pletely severed has survived after being replaced and held in position 
Although such results may not be the rule, it is always advisable tc 
replace the severed portion (after proper cleansing), and suture it care 
fully as soon as possible after injury. Should the replaced portior 
live, the result will be much better than can be expected from any 
reconstructive operation. 

The oldest method of forming a nose was by the use of a free graft 
from the skin of the buttock. This was done in India before the pedun- 
culated flap from the forehead was tried, and several successful cases 
have been reported within the last one hundred years. The!method: 
of forming a nose from free grafts of skin is extremely uncertain, on 
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vecount of insufficient blood supply, the liability to infection, and other 
iccidents, and is scarcely worthy of a trial. In former times noses have 
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Fic. 438.—Anterior view of the external nose, showing its cartilages (Morris). 
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Fic. 439.—Left side of the external nose, showing its cartilages (Morris). 


been transplanted from one person to another, with a certain amount 
fsuccess. This method, even if practicable, would be almost impos- 


430 PLASTIC SURGERY 


sible to carry out in a civilized community in time of peace, as it i 

seldom that any individual, however needy, would be willing to par 
_ with his nose, but in war time it might be done with little difficulty 
My own feeling is that it is practically useless to waste time on thi 
method, as the chances of success are small. 


Nasal septal cartilage 


Lateral crus of greater 
: alar cartilage 


Medial crus of greater 


alar cartilage Nasal septal cartilage 


Anterior nasa! spine 
of the maxilla 


Cellular tissue of ala 


Se. = 


Fic. 440.—Inferior view of the external nose, showing its cartilages (Morris). 


Losses of Substance 


Loss of substance may be on the side or on the bridge of the nose 
The destruction may be superficial or through the thickness of th 
nose, and may be slight or extensive. The superficial destructions ar 
best treated with skin grafts, or with sliding flaps, according to th 


Fic. 441.—Operation for the closure of a lateral nasal defect (Cole).—1. The dotte 
line indicates the hinged flap which is turned in and sutured to line the cavity. 2. Th 
flap in position. 3. A scalp flap covering the raw surface. The flaps are closely hel 
together with mattress sutures. Later the pedicles are severed and the ends fitted int 
position. 


situation. If there is perforation and the opening is small, the edge 
_ may be turned in and the defect covered with a sliding flap. If th 
opening is large, a double flap may be necessary from the cheek an 
forehead, one lining the defect, the other covering the surface. I 
the defect is on the bridge of the nose, or if the transplanted soft part 
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1a lateral defect are likely to need support, cartilage must be trans- 
‘lanted between the skin surfaces. For closing these defects I have 
sed folded flaps and also flaps whose under surfaces were grafted, 
iken from distant parts and from the neighborhood. 

In perforating wounds of the bridge of the nose the middle turbinate 
1ay be detached posteriorly, and (a pedicle being left in front) placed 
1 the desired position and sutured, after the edges have been freshened 
dett). Both bones may be used in this way if available. The sur- 
-uce is covered with a skin flap after removal of the exposed mucous 
aembrane (Fig. 442). 


Recent Fractures 


In a recent case of nasal fracture, if the skin is broken, the splintered 
cones should be molded into proper position by means of a long Kelly 


I 2 i 
Fic. 442.—The utilization of the turbinates and the septum as supports (Helt).— 
| Method of advancement of the inferior and middle turbinates for purposes of support. 


cand 3. Septal flaps with pedicle above or below, being swung forward for supporting the 
‘idge of the nose. 3 


amp inserted in the nares. In this way the operator can see the 
nes and if necessary can suture them into place. The bones should 
e supported from within the nares on each side by means of a long 
arrow gauze pack saturated with a thin paste of bismuth subnitrate 
iad castor oil. Gauze saturated with the bismuth mixture will not 
lick to the tissues; it remains soft and prevents infection. The skin 
ound should be closed. ‘The pack should be removed after 3 or 4 
‘ays. 

If the skin is not broken the same procedure is carried out, except 
iat the operator cannot see the bones but must mold them into shape 
etween the clamp within and the fingers outside. 

I always prefer a general anesthetic in these cases, as much more 
‘fective work can be done. Some operators use metal or hard rubber 
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splints to support the bones, both within and without, but my prefe 
ence is for the gauze pack inside and a paraffin cast outside. 


Old Fractures 


External lateral deflection of the nose following injury is often ver 
disfiguring and makes a deformity that should be corrected. Mosher 
or Marshall’s operations are very effective (Fig. 443). 

Marshall’s Operation.—Make a very small incision over the nas: 
process of the superior maxilla near its base. Introduce a narrow chist 
through this incision and divide the process without perforating th 
nasal mucous membrane. Carr 
out the same procedure on the oth 
side. Introduce one blade of a heav 
septal forceps into the nares, tk 
other being outside, and mobilize tk 
nasal process along its entire lengt] 
Do this on both sides and the 
straighten the septum with the sar 
forceps. If necessary, the junctio 

of the frontal with the upper en 
so seiiahg operation fer the corres” of the adjoining nasal bones an 
following fracture (Mosher).—The line processes of the superior mazxill 
A indicates the skin incision through A ep 
which the bone incisions are made with a may be fractured with a mallet stril 
tneisions. This ‘nay be. dene co ber ig a rubber covered lead plate, tt 
sides if necessary. blow being downward and again: 

the deflected side. These bones ma 
also be loosened with a chisel through the incision. The nares shoul 
be packed with a long narrow strip of gauze soaked in the bismuth an 
castor oil mixture. No special apparatus is applied externally, bv 
cold compresses are of use in checking the swelling. 

I have obtained good results by simply refracturing the nose wit 
a mallet striking against a rubber covered lead plate or a padded woode 
block, without chiselling the bones, then straightening it with septi 
forceps, and packing. The blow should be against the convex sid 
A plaster cast may be useful in certain cases. 


Rhynophyma (Acne Hypertrophica) 


For the distressing deformities of the nose due to acnehy pertrophic: 
radical surgical measures are needed. Place the finger in the nostr 
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and excise the entire growth down to the cartilage.. Bleeding although 
severe can be easily checked. The skin at the nostril margin should be 
conserved as far as possible to avoid subsequent contracture. The 
defect on the nose may either be allowed to heal by granulation or, 
preferably, be grafted; otherwise sliding flaps from the cheeks may be 
used to cover the raw surface. Some remove the growth with the 
cautery, but this method endangers the vitality of the cartilage and 
should be used with caution (Fig. 444). 

In addition to the swelling and lobulation rhynophyma, I have 
sometimes seen fissures extending through the cartilage into the nose, 
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Fic. 444.—Operation for rhinophyma (Laurens).—1. The dark line indicates the 
incision made for the removal of the growth on one side of the nose. 2. The finger is 
‘laced in the nostril and the growth is removed down to the cartilage. The raw surface is 
then skin grafted. 


wetween large pedunculated tumors. In such cases the operation 
*#ecomes somewhat complicated. The tumors should be completely 
excised down to the cartilage and the fissured edges of the cartilage 
should then be freshened and after proper trimming should be closed. 


Angioma of the Nose 


The treatment of angioma has already been considered in the Sec- 
tion on Congenital Malformations. I might say, however, that in the 
rare enormous pulsating angiomata involving the nose, it may be neces- 
sary to tie off the external carotid on one or both sides; the temporal 


and the facial arteries and veins on both sides, but even then excision 
28 
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(which is the method of choice), is difficult and dangerous (Figs. 445- 
447). 


RHINOPLASTIC METHODS 


Three general methods are used in reconstructive work on the nose | 


in all of which the blood supply of the transplanted tissue is trans- 
mitted through a pedicle. 

1. THE INDIAN METHOD of taking a flap from the forehead anc 
bringing it into place by twisting the pedicle. The pedicle may o1 
may not be divided subsequently. 


FiG. 445.—Hemangioma of the nose and forehead.—Photograph taken when th 
patient was four years old. Very slight swelling can be noted, although there is a histor 
of bluish discoloration beneath the skin. There was gradual increase in the size of th 
growth until two years before her admission, when more rapid growth occurred. O 
admission the huge growth pulsated, and a loud systolic thrill could be heard over th 


nose and on the forehead as far out as the temporal regions. Before the patient came unde - 


my care both external carotid arteries and some of the nasal vessels had been tied. Th 
only result was the disappearance of the thrill. (See figures 446 and 447.) 
€ 


2. THE FRENCH METHCD of sliding flaps from adjacent tissue 


normally without twisting the pedicle. The pedicle is seldom if eve’ 


divided, unless a secondary shifting is necessary. 

3. THE ITALIAN METHOD of using a flap from the arm, or othe 
distant part, the pedicle being severed after from ten days to two week: 

Many combinations of these methods have been devised, and i 
addition skin grafting is frequently necessary. All of the operation 
to be described have been modified many times, but the principle 
have remained the same. , 

The choice of method depends on the deere of destruction, th 
dimensions of the flap required, the presence or absence of scar in th 
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Fic. 446.—Hemangioma of the nose, continued.—1, 2 and 3. Photographs taken when 
the patient was seventeen years old, and after pulsation had ceased. Note the extent of 
the growth and the horrible deformity. Spontaneous hemorrhages were frequent and on 
several occasions almost exsanguinated the patient before the bleeding could be checked. 
Huge blood channels were found on operation and some were as large as a lead pencil and 
led directly through into the skull. Radium was used without benefit. There was such 
marked hemorrhage during any operation on the growth that an attempt was made to form 
scar tissue through the growth in order to make operative procedure possible. This was 
accomplished by the injection of equal parts of formalin, glycerin and 90 per cent. alcohol, 
as advised by Morestin, and by the injection of boiling water. Multiple punctures with 
the Pacquelin cautery were also tried. Finally sufficient scar tissue was produced to allow 
operative interference without excessive hemorrhage. Then gradual partial excision was 
undertaken. 


Fic. 447.—Hemangioma of the nose, continued.—Shows the result of excisions to date. 
The spontaneous hemorrhages have ceased and the condition is considerably improved. 
Much more will be done for this patient, and eventually we may hope for a nose which will 
not be especially conspicuous. 
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surrounding skin, the age and condition of the patient, and the im- 
portance of minimizing the scars made upon the face. 

It must be emphasized that, in cases in which the framework of the 
nose has been destroyed, it is useless to attempt reconstruction with 
either single or double (external and internal) skin flaps, unless these 
flaps are supported by a framework. 

In all flap operations it is essential to calculate the size and shape 
of the flap to be used by means of a pattern made of some material 
which is flexible and can be sterilized. For this purpose thick 
rubber-dam is most suitable. The flap should be at least one-third 
larger than the defect it is to cover. 

It is very much better to raise a flap which is considerably over- 
size than one which is too small; excess tissue can always be removed. 
The most advantageous position of the pedicle should also be determined. 

Great technical difficulties are encountered in carrying out many of 
the reconstructive operations on the nose, especially in handling flaps 
with broad films of bone attached.’ Judging from the diagrams an 
inexperienced worker might be led to suppose that the entire process is 
simple and may be completed in one or two operations, but this is far 
from the fact. In many instances from twenty to thirty (mostly 
minor operations), are necessary before the desired result is obtained. 
Obviously it is difficult to avoid infection in many rhinoplastic opera- 
tions, and this is always a serious complication., 

In a properly cut flap from the forehead the blood supply is perfect 
and it is often necessary after rotating the flap to tie off spurting vessels 
in the tip of the free border. Sensation is referred to the forehead until 
the pedicle is cut. 

Before reconstruction of the nose is attempted, care must be taken 
to remove all scar tissue which obstructs the pyriform opening 

It is often advantageous to form the nostrils and build the nose 
over nasal splints attached either to a band around the forehead or, 
better still, to a dental plate. This apparatus is allowed to remain in 
place as long as necessary and is so arranged that the nostril splints 
may be readily removed and replaced. 

Anesthesia.—In all extensive operations a general anesthetic should 
be used. Many of the less formidable procedures can be done under 
local anesthesia, either by the infiltration method, or by blocking. 

Preparation.—The nose and throat should be sprayed with Dobell’s, 
Boulton’s, Dichloramine-T, or some other antiseptic solution, every 
three hours for several days before operation. 
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All hair is shaved, or clipped close where shaving is impossible. 
The skin is cleansed with ether or benzin. Crusts are removed. The 
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Fic. 448.—The Indian method.—Operation for restoration of complete loss of nose.— 

1. Outline of oval flap. Note position of pedicle. 2. Flap turned through 180 degrees, 

to bring it into position with skin surface outward. Note tip of flap attached to upper lip 

to form the columna. 3. Pedicle severed after 10 to 14 days. The pedicle end should be 

turned back into its normal position. The flap end should be utilized on the bridge of the 
f nose. 
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Fic. 449. —Operation for complete loss of nose (Lisfranc). —Note the shape of the 
iflap. The incision on one side is lower than the other, and in this way the torsion of the 
t pedicle is somewhat lessened. The margins around the nasal defect are dissected up, and 
} the edges of the flap are inserted in this groove. 


Fic. 450.—Operation for complete loss of nose (v. Graefe).—Note the rectangular pro- 
jection at the upper border which is to be used to form the columna. 


‘exposed mucous surface is washed with salt solution and dried. Finally 
{the skin and mucous membranes are painted with one-third strength 
(tincture of iodin. 
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Indian Method 


The use of the forehead flap by the Indian method is the basis on 
which all subsequent improvements in rhinoplastic operations have 
been made. 
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FIG. 451. Fic. 452. . 
Fic. 451.—Operation for complete loss of nose (Petrali).—An oval flap is raised and 
its extremity is folded on itself to form the columna. 
Fic. 452.—Operation for complete loss of nose (Forgue).—The flap differs in shape and 
the pedicle is much wider than in the usual operation, extending from the middle of the 
eyebrow to the midline of the nasal defect. 


The pedicle is usually located between the inner ends of the eye- 
brows; it should be from 2. to 3. cm. (4% to 114 inches) wide and include 
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Fig. 453.—Operation for complete loss of nose (Delpech).—This differs from the Indiar 
operation only in the trident shape of the free extremity. The central tongue forms the 
columna, and the lateral tags line the ale. 

Fig. 454.—Operation for complete loss of nose (Landreau).—The flap is transverse an¢ 
the base of the pedicle is upward. A flap cut in this way eliminates the torsion. 


the arteries on each side of the nose. After the proper pattern has been 
designed, and the situation from which the flap is to be raised has 
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been selected, the outline can be marked out with nitrate of silver 
stick the day before, or with a scalpel at the time of operation, along 
the edges of the pattern. The flap in the original Indian operation 
was oval and vertical, and was twisted 180° to bring it into position. 
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Fic. 455.—Operation for complete loss of nose (Langenbeck).—The shape of the superior 
border of the flap and the pedicle is curved, the left lateral incision being very close to the 
nasal defect. 

Fic. 456.—Operation for complete loss of nose (Labat-Dubowitzky).—Note the shape 
of the flap and the position of the pedicle. The flaps A and B are turned under to line the 
ala. The flap C is folded on itself longitudinally, and sutured to form the columna. 
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FIG. 457. Fic. 458. 


Fic. 457.—Operation for complete loss of nose (Alquié).—The flap is transverse. 
The pedicle is downward. 


Fic. 458.—Langenbeck’'s second operation for complete loss of nose.—The flap is 
oblique. The skin between the pedicle and the nasal defect is removed. 


Many modifications have been made in the shape and direction 
(horizontal or oblique) of the flap, and the position of the incisions which 
mark out the pedicle. The operation is usually done in one, but it may 
be done in two stages (Linhart, Szymanowski). 
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Diagrams of the various shapes in which flaps have been cut, and the 
position of the pedicles will be shown, in order to supply suggestions 
which may be of use in selecting the type of flap desired. 


Fic. 4509. Fic. 460. 

FIG. 459.—Operation for complete loss of nose (Labat).— Note the shape of the flap, 
and the formation of the pedicle. This lessens the torsion of the pedicle, and the small 
triangle of skin at the root of the nose is dissected up, and turned down to form the lining 
of that portion of the frontal flap. 

F1G. 460.—Operation for complete loss of nose (Auvert).—The frontal flap is made at 


an angle of 45 degrees, and the left incision forming the pedicle enters the nose defect at the 
midline. 


Fic. 461. Fic. 462. 

Fic. 461.—Operation for complete loss of nose (Dieffenbach).—The flap is cut wider at 
its upper extremity than in Lisfranc’s operation. The remains of the nose are either re- 
moved or turned inward to line the edges of the frontal flap. The rectangular extremity 
of the flap is inserted in the transverse incision just below the nasal defect. 

Fic. 462.—Operation for complete loss of nose (v. Ammon).—This operation is much 
the same as that of Dieffenbach's, except that the shape of the flap is different. 


For the reconstruction of the nose the Indian method is bad in 
principle and the results are poor. It is not possible to bridge a 
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Fic. 463. FIG. 464. 

Fic. 463.—Langenbeck's third operation for complete loss of nose.—This differs in the 
‘shape of the flap, and in the incisions forming the pedicle. The margins of the nasal defect 
may either be removed or turned in. 

Fic. 464.—Operation for complete loss of nose (Szymanowski).—This is also a two- 
stage operation. Trace and raise the flap DABC. Then make the incisions FH and GL. 
{This forms the flaps AFH and GLB, which are turned under and secured. Fold the septum 
“columna) flap U on itself lengthwise. Return the flap toits bed. In from 10 to 14 days 
\ireshen the edges of the nasal defect, or turn them in. Raise the flap and suture it into 
wosition. In order to close the forehead defect the incisions MN and OP are made, and if 
che skin is lax the edges OR and MQ may be approximated. 


Fic. 465.—Operation for complete loss of nose (Labat-Blasius).—1. The outline of the 
rontal flap is cut with the exception of the areas between AB, CDEF and GH. The sides 
hf the future columna AI and BK are incised. Then the flaps AIC and BKE are turned 
under and sutured in the position indicated by the dotted lines CIM and EKM. 2. After 
“he inturned flaps have healed (10 to 14 days), the entire flap is raised, the portion AB 
3s folded lengthwise on itself, and the flap is transplanted. This gives a lining to the nostrils 
before the flap is shifted. 
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large defect with an unlined flap without support and have it retain any 
resemblance to a nose after shrinkage has taken place (Fig. 448-467). 


> 


2 } 


Fic. 466.—Operation for complete loss of nose (Linhart).—This operation is quit 
similar to the Labat-Blasius operation, and is done in two stages, the flap being turne. 
under in the same manner. The advantage is that the oblique incisions form the ala, 
which are less thick, the nostrils are not so narrow, and the septum (columna) is bette: 


formed. 


The French Method (The Method of Celsus) 


Sliding flaps from adjacent tissue should not be used alone in tote. 


nose reconstruction. I have found the method very valuable howeve ' 
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Fic. 467.—Operation for complete loss of nose (Blasius).—This double lateral front 
The flaps DCBA, and KGFWA, are dissect« 


flap operation is extremely useful at times. A, ect 
up, and turned downward and inward, so that skin surface is outward. P is in the midli 
to form thecolumna. N is sutured to the base of P. The points M and O form the out 


ends of the ale. 


in the repair of smaller defects, and when used in conjunction with tt 
other methods, in forming a lining for the defect or in covering the ra | 


surface of another flap (Fig. 468). 
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The Italian Method 


The history of the development of this method has been considered 
n another section. A pedunculated flap from the arm, applied with 
‘aw surface inward, was first used by Tagliacozzi; later on by Fabrizi 
ind others, the forearm was utilized. The transfer has been made from 
the chest, or abdomen, to the forearm (Steinthal), and then to the nose. 
Another modification is the transfer of a flap from the breast (in women) 


Fic. 468.—The restoration of the nose by the use of cheek flaps.—1 and 2. The con- 


‘ition of the nose following the application of ‘‘cancer paste.’’ Two unsuccessful attempts 
‘were made by me to repair this defect with a flap from thearm. 3 and 4. The repair was 
‘nade in numerous operations by the use of flaps from the cheeks and by the gradual shifting 
f these tissues with skin grafting, so that the defects were filled with lined flaps. Photo- 


raph taken one and a half years after discharge from the hospital. A forehead flap could 
ave been used in this case. 


lirectly to the nose (E. Héllander); from the shoulder or clavicular 
segion directly to the nose (Mandry, Aymard, and others). 

The use of a single unlined and non-supported flap, transplanted 
»y this method is not advisable for the reconstruction of a total loss of 
uose, but in the reconstruction after partial loss it is invaluable in 
elected cases. 

Several complicated pieces of apparatus for holding the parts in 
vosition have been devised, but as each individual differs in size, and as 
the desired position varies, these set pieces are not advisable, although 
‘iN apparatus may be specially constructed for certain cases. 

Numerous methods of supporting the arm have been suggested. 
~N_ my own experience a plaster-of-Paris cast has been the most satis- 
tactory, although its proper application is difficult when the patient is 
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Fic. 469. FIG. 470. Ga A7T 
Methods of forming flaps from the arm (after Nélaton and Omtrédanne). 


Fic. 469.—The Method of Tagliacozzi—The flap is left attached at both ends, beir 
held from its bed by rubber protective. The upper pedicle is severed after 3 weeks, ar 
transplanted. 

Fic. 470.—The Method of v. Graefe——The flap is raised and transplanted to the no: 
immediately. The pedicle being severed from the arm Io to 14 days later. 

Fic. 471.—The Method of Dieffenbach.—1, 2 and 3. Incisions are made as indicate 
by the solid lines. The flap is raised from the arm but is left attached at both end 
It is then folded on itself lengthways, and sutured to the free edge on the opposite sid 
Then after several weeks the upper pedicle is cut, the double-faced flap is opened, and 
sutured to the freshened nasal margins. Two weeks later the pedicle on the arm is cu 


Fic. 472.—Operation for the reconstruction of the nose by the Italian method (Fabris 
—A triangular flap with its base transverse is raised from the anterior outer portion of t 
forearm. It is sutured into the freshened edge of the nasal defect. The hand is plac 
on the opposite shoulder and secured. Two weeks later the pedicle is severed, and aft 
several days the nose is shaped. 
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I 2 


Fic. 473.—Operation for the reconstruction of the nose by the Italian method, with 
double transfer (Steinthal).—1 and 2. A flap is raised from the chest wall and its free ex- 
‘emity is sutured into an incision on the radial side of the wrist. After two weeks the 
edicle is severed, and the free end is immediately sutured into the freshened nasal defect. 
‘he hand rests against the forehead. Two weeks later the flap is cut away from the wrist. 
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Fic. 474.—Operation for total rhinoplasty (E. Hollander).—1. Shows the outline of the 
‘P on breast and chest. The base is just above the areola, the free end is upward. 2. 
1e breast pushed upward, and the flap in position. The pedicle is severed after ten to 
urteen days. Any desired cartilaginous supports could be implanted before raising the 
\tp. 3 og 
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under a general anesthetic. In cases in which the operation is don 
under a local anesthetic, the application of the cast is much easier, a: 
the patient can hold the arm in position while the cast is being applied 
The body of the cast may be prepared and fitted on before operation 
if desired. 

In using plaster of Paris great care should be taken to pad the part: 
sufficiently. The plaster may or may not be reinforced with meta 
strips or woven wire. The cast may be later cut away to the minimun 
amount necessary for support. At best all methods are uncomfortable 
but I have found that children, after the first day or two, become quit 
reconciled to the enforced position necessary, although it must b 
confessed that the whole process is very trying to all concerned. 


I 2 


Fic. 475.—Double transfer of a flap from the chest in rhinoplasty (A. Rosenstein).- 
1. The flap raised from the chest wall with pedicle A, in the clavicular region. The fr 
end isimplanted under the chin. The flap should be longer than the neck to avoid tensio 
2. The pedicle is cut and the free end implanted in nasal defect. Subsequently the pedic 
is cut away from the chin. 


I often remove the cast after a few days, and replace it with reir . 
forced crinoline, which is lighter. There is a certain risk of embolis) 
when the arm is set free, but so far I have been fortunate enough nc 
to encounter this accident. 

There is always more or less infection, for it is extremely difficu : 
to keep the supporting apparatus clean, and it soon becomes offensiv 
The advantages of the method are that there is no scarring of the fat’ 
and that normal tissue can be transplanted. 


The Double-flap Method 


After failure to get results with a single flap, irrespective of tl 
method used, the next advance in technic was in the use of a doub:: 
flap, one flap with the skin surface inward to line the nose and anoth 
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Fic. 476. FIG. 477. 


Fic. 476.—Operation for the reconstruction of the nose by the modified Indian method 
teegan).—The flaps CABD, and GEFH, are raised and turned down. (There is no 
acessity of having a space between these flaps.) Where they overlap, Smith, instead 
’ trimming the edges (as Keegan does) inserts the flap as a scroll, raw surface to raw 
arface, and after splitting the old septum from the insertion of the original columna 
pward, he stitches each one into its respective side of the split septum, and brings the 
aw surfaces together with a few sutures, thus forming a septum as well as a lining to the’ 
nse. The forehead flap is then brought down and fitted as usual. 

Fic. 477.-—Operation for the reconstruction of the nose by the modified Indian method 
Uhiersch).—The flaps A and B with base adjacent to the nasal defect are raised, reflected, 
jad sutured together in the midline, epithelial surface downward. Then the frontal flap 
!brought down to cover the raw surface. The nostrils are formed and the skin defects 
ve either sutured or skin grafted. 


\ 


I 2 
Fic. 478.—Operation for the reconstruction of the nose by the combined Italian and 
idian methods (Kiister).—1 and 2. A flap is raised from the inner anterior portion of the 
‘m with its base upward. It is sutured into the nasal defect with skin surface inward. 
he pedicle is severed after from 10 to 14 days, and the raw surface is covered with an 
‘aterior flap from the forehead (or with a skin graft). 
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with the skin surface outward to cover the flap first applied. Th 
reconstruction of a total loss of nose by this method, although ar 
improvement on the single flap, is also unsatisfactory without thi 
employment of a proper support. 


/ iS SM); Y hs 


5 


Fic. 479.—Operation for the reconstruction of the nose (Helferich).—1 and 2. A fle 
A with its base adjacent to the loss of substance is raised from the cheek and turned ove 
skin side downward, and is sutured to the freshened edge of the nasal defect on the opposii 
side. Care is taken to utilize the stump of the ala. Then the flap B with its pedicle ahov' 
is raised, and shifted to cover the raw surface of flap A. Two weeks later the lower portic, 
of the pedicle of the internal flap is cut, and is sutured to the freshened stump of the a 
onthatside. Thecheek woundsare grafted. Theinserts indicate the positions of the flay ¢ 


In the operations devised by Keegan, Thiersch, Helferich, Ktiste 
and Berger, as shown in the diagrams, we have the best of the methoc 
for the formation of double flaps(Fig. 476-481). 


I 2 


Fic. 480.—Operation for the reconstruction of the nose (Berger).—1 and 2. A flap | 
outlined is raised, turned down, and sutured to the freshened border of the nasal defe 


A double flap may also be made by turning on itself a flap from tl 
arm. After union of the raw surfaces, the edges are freshened and tl 
flap is implanted into the defect. This method will be illustrated lat 
in an operation of the author’s for the repair of a cheek defect. 

The flap may be lined with skin by grafting the under surfa 
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aither with Ollier-Thiersch, or with whole-thickness grafts, by the 
ypen or by the buried methods, and allowing healing and shrinkage to 
take place before the flap is transplanted. 


Reconstruction of the Framework of the Nose 


There are two methods of making a framework for the nose. In 
yne we make use of inorganic materials, which may be removable, or may 
¢ buried. Prosthetic apparatus has already been considered, but I 
night again say that the use of buried inorganic supports is inadvisable. 
[In certain instances removable supports may be considered advanta- 


Fic. 481.—Operation for the reconstruction of the nose, continued.—A flap with its 
edicle toward the elbow is raised from the anterior surface of the arm, and is sutured into 
ne forehead defect, and covers the raw surface of the turned down flap. The arm is 
acured, and after 10 to 14 days the pedicle is cut and the nose is shaped. 
seous where there is a curtain of skin which covers the defect, but as 
. general rule the framework of the nose should be made of organic 
naterial. 

In the second we make use of organic materials. Periosteum alone 
acluded in the flap from the forehead (Ollier, 1864) for the formation 
f a framework is said to be satisfactory in certain cases, as bone may 
e formed (if bone spicules are detached with the periosteum), but 
vhen transplanted free, my experience, experimental as well as clinical, 
as been that bone is never formed and that consequently periosteum 


3 of little use in the formation of a support. 
29 f 
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BONE AND CARTILAGE.—The bone may be obtained from the frontal 
region, the ribs, tibia, or clavicle. The bone transplant may be sepa- 
rated from the underlying bone without being detached from the over- 
lying soft parts. This is the safest method. The transplant may be 
free, but my experience has been that a free bone transplant in soft 
parts will eventually be absorbed and, when in contact with bone at 
only one end, it will eventually atrophy. 

Cartilage may sometimes be obtained by submucous resection of a 
portion of the septum, but is usually secured from the cartilaginous ribs 
and is always transplanted free. This material is best for the purpose 
and it will be noticed, in following certain operators’ work that those 
who begin with the use of bone will eventually turn to cartilage as the 
best material for the construction of a framework for the nose. 

Cartilage should be suitably shaped and lateral supports properly 
placed. It may be implanted between the layers of a double flap, by 
burrowing, after the flap has been sutured into position and has healed 
it may be placed between the flaps at the time of their transplantation 
or better still, the cartilage may be inserted in the desired position unde 
the proposed lining or covering flap, until it is established, and ther 
transplanted with the flap. 

Transplantation in Children.—The advisability of transplantin; 
bone or cartilage as a nasal support in children is still undetermined 
After considerable experience with bone and cartilage transplants ir 
rhinoplasty, my conclusion is that these transplants do not grow i 
length, in fact the tendency of the bone is to shorten, and the cartilag: 
remains its original length. As the child grows the new nasal suppor 
itself will not increase, although it may apparently do so, at an equa. 
rate with the bones on which it impinges. 

The question arises, should one wait until full growth has take: 
place, or should the operation be done early? My own opinion is tha 
the support should be inserted quite early, to prevent as far as possibl 
shrinkage of the skin, but thereshould beslight over-correction. Ther 
if conditions demand further work after the growth is complete, w | 
have a better chance of permanent success, as ‘the skin is alread’ 
stretched. This applies especially to those cases of congenital lues wit 
saddle nose, or to early flattening of the nasal bones from traum:. 


Rhinoplasty with Osteo-periosteal Support 


The operations for the construction of a nose by means of a fla 
from the forehead including a piece of the underlying bone with 1° 
periosteum, was devised by Kénig, in 1886. Since that time a numba 
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of modifications have been made in carrying out the method. Those 
by Helferich, Schimmelbusch, and Lexer, being among the best. 


Fic. 482.—Operation for the reconstruction of the nose (K6nig).—A flap I cm, (24 inch) 
wide consisting of skin and a thin layer of bone with its periosteum is raised from the mid- 
line of the forehead. Its pedicle is at the root of the nose, and its free end extends into the 
hairline. The flap is turned down, skin surface inside, the bone is fractured at the point 
to be the tip, and the end of the flap is bent inward, and the extremity is sutured to the 
upper lip. The skin surrounding the nasal defect is dissected up toward the midline, and 
turned in and sutured to the median flap. An obliquely planned pedunculated flap without 
periosteum, is raised from either side of the forehead, and is twisted to cover the raw sur- 
faces of the flaps turned in to line the nose. Several secondary trimming and shaping 
operations are necessary. 


Fic. 483.—Operation for the reconstruction of the nose (Schimniclbusch).—1 and 2. 
A triangular flap of skin, periosteum and bone is raised from the forehead. The pedicle 
which is 3 cm. (1}4 inch) wide, is between the eyebrows and the base, 6 to 9 cm. (234 to 334 
inches) wide, is near the hairline. The bone is raised in one sheet if possible. The fore- 
head defect is then closed by large sliding flaps whose upper borders follow the hairline. 
The flap is allowed to granulate and is then grafted (immediate grafting is preferable). 
‘Then, after healing is complete, the bone is sawed into halves through its grafted surface. 
The flap is turned over, grafted side in, and sutured to the freshened edges of the nasal 
defect. The columna can be planned for in cutting the forehead flap, but otherwise can be 
made of two flaps of skin from the margins of the pyriform opening, as shown in the diagram. 


Israel described an operation in which a flap raised from the forearm 
included a piece of the ulna for support. Gustav Mandry uses a flap 
which includes a strip of bone from the sternal end of the clavicle. 
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Free bone has also been transplanted between the surfaces of a 
double faced flap, but this is never as satisfactory as when the bone 
has not been separated from its overlying soft parts. 


Fic. 484.—Lexer’s operation for the restoration of total loss of the nose (Binnie).— 
Remove all scar obstructing the pyriform opening and cover the raw surface with flaps 
from adjacent skin, being sure not to use that just above the opening. A broad skir 
osteoperiosteal flap is raised from the upper half of the forehead and is turned down to be 
covered by the lower portion of the flap which contains no bone (Fig. 484B). Cover the 
forehead wound with Ollier-Thiersch or whole-thickness grafts (Fig. 484C). 3 


Rhinoplasty with a Cartilaginous Support 


Von Mangold, in 1899, first used a piece of costal cartilage for 2 
supporting framework, and since that time much use has been made 0: 
free grafts of costal cartilage. 


Fic. 485.—Lexer’s operation for the restoration of total loss of the nose, continued.— 
Three to four weeks later the incisions which outline the pedicle are gradually lengthene: 
a little at a time, until the inner angle of the eye is reached on one side, and the nase 
opening on the other (Fig. 485A). Through the latter incision separate the skin fror 
the root of the nose until the midline is reached, and it becomes possible to twist the pedicel 
into position without tension. From the under surface of the flap raise a narrow skin fla . 
to form the columna, and through the same incision divide the bone longitudinally and fol 
it like a roof (Fig. 485B). Freshen the edges of the nasal defect and suture the flap int 


= 


position. 


The cartilage may be implanted in the proposed frontal flap, abov 
or below the periosteum, and allowed to remain for several weeks befor") 
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the flap is raised. Ordinarily quite a narrow piece is implanted, but 
one or more wide pieces shaped as desired may be inserted with ad- 
vantage. Cartilage may be inserted in any desired position into a flap 


A B C D 
Fic. 486. 


Fic. 487. 

Fics. 486 and 487.—Lexer’s operation for the restoration of total loss of nose, con- 
inued.—After several weeks (the longer the better) the pedicle is divided and is used to fill 
n the defect between the brows. A number of weeks later begin the numerous shaping and 
rimming operations which will be necessary to bring the flap into the resemblance of a 
aose. To form a depression between the forehead and the nose excise the scars on each side 
in front of the angles of the eyes down to the bone, and remove all excessive subcutaneous 
issue. If the skin is too loose after this, remove a sufficient amount from the edges so that 
‘t will fit quite snugly to the bone and suture the edges (Fig. 486B). To form the point 
of the nose make the semilunar incision (Fig. 487A). Raise the skin from the underlying 
sone with an elevator and insert a shaped piece of bone (periosteum toward the skin) 
etween it and the skin as shown in Fig. 486C and Fig. 487B. The insertion of the bone 
tauses the semilunar incision to gape and this is allowed to granulate. Subsequent opera- 
ions are necessary for the formation of the ale (Fig. 486D). The ultimate result is said 
o be good. I have never employed this method, but have cited it to give an idea of the 
extreme slowness with which it is sometimes necessary to proceed. 


Which has been folded on itself and will live, as I have demonstrated 
*xperimentally. ! 

In partial loss of the nose the methods already described are used 
vith modifications to meet the particular case. It must always be 


1 Davis, J. S.: Johns Hopkins Hospital Bull., April, 1913, 116. 
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borne in mind that the double-faced flap with the proper support is 
necessary for ultimate success. 

I have in mind a case of luetic destruction requiring reconstruction 
of the lower third of the nose. Many attempts had been made-to re- 
construct this portion, but with little success. Finally I transplanted 
a piece of costal cartilage extending from the frontal bone to the lowest 
portion of the tip of the nose. Later, flaps were turned down from the 
skin on the bridge (as described in Smith’s modification of Keegan’s 


Fic. 488.—Operation for the reconstruction of the nose (/srael).—1 and 2. The dark 
lines outline the skin flap from the ulna side of the forearm. The skin is dissected ur 
exposing the ulna, and a strip of bone 0.8 cm. x 6. em. (14 x 2% inches) is raised witk 
the skin, except at the upper end where it is only partially sawed through. The skin- 
periosteal bone flap is bent up and protected. Nine days later the bone connection i: 
severed. The nose is modelled as well as possible on the forearm, and the surfaces are 
allowed to grow together. Twelve days later the newly modelled nose is separated from 
adhesions on the arm, and protected from further adhesions by dressings. Five days late 
the margins of the nasal defect are trimmed, and the edges are turned in to line the new nose 
The pedicle on the arm is lengthened and widened, and the new nose is sutured to the nasa 


defect. 


method) to line the nose and form a septum, and a flap from the fore: 
head was brought down over the whole, and sutured into place, care 
being taken to form the columna by lengthwise folding of the tip cut! 
for this purpose. 

The support given to the nose by a strip of cartilage (or bone) whick 
impinges on the frontal bone and projects beyond the nasal bones or 
the ‘‘diving board” principle, is often insufficient. In order to over™ 


. 
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Fic. 489.—Mandry’'s operation for reconstruction of the nose (Beck).—1. A large flap 
with its base on the shoulder and its free end over the sternoclavicular articulation is marked 
out. Then the skin is dissected above and below to the sternal end of the clavicle, and a 
piece of bone AA’, 4.5 X 0.5 cm. (146 X 4 inches) is raised with the overlying skin. A 
flap of skin CD D/C’ is raised, its base being on the line CC’, and is folded under and covers 
the bone on both sides with full thickness skin. The defect is closed. The flap is allowed 
to drop back into its bed. 2. Four days later the flap is raised throughout its length, the 
nasal margins are freshened and the flap is sutured in position. One week later the pedicle 
is severed, and the nose is shaped in due time. The criticism of the operation is that in a 
flap of this length the cutting of a window of skin will jeopardize the blood supply, and this 
will also happen if the second and third operations are performed too soon. 
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Fic. 490.—Operation for the reconstruction of the nose with cartilaginous support 
(modified from Nélaton and Ombrédanne).—1. Outline of incisions for the formation of 
the flap, and around the nose defect. The dotted line indicates the position of the 
implanted rib cartilage. 2. Flaps of skin around the defect are turned in and sutured 
together to line the nose. Note the cartilage in position under the forehead flap. 
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come this, it is necessary to have a support for the central piece. This 
may be done by double or single lateral supports, which hold the ridge 
in place (Aymard, and others). These may all be implanted in the flap 
before it is raised, or may be inserted subsequently (Fig. 492). 


Fic. 491.—Operation for the reconstruction of the nose with cartilaginous support, 
continued.—1. The forehead flap is raised and its free end is infolded to line the ale. 
2. The flap is sutured into the nasal defect. 


The columna may be incised, and the cartilage (or bone) inserted 
in such a way that one end rests in a hole made in the superior maxilla 


in the midline, and the other supports the newly formed bridge. This 
is, of course, possible only when there is a septum. Another method is 


Fic. 492.—Rhinoplasty with a compound flap from the shoulder (Aymard).—a. The 
cartilage implanted under skin of shoulder. 1. The longitudinal piece to be the bridge. 
2 and 3. The transverse pieces under 1, to act as lateral supports. b. The flap separated 
except at its base and extremity, infolded and sutured skin toskin. c. The flap with carti- 
lage in position on the nose. The pedicle is cut in due time and the body of'the flap_is 
then opened and fitted into its original bed. 


to implant two pieces of cartilage of sufficient length side by side in a 
pocket burrowed under the mucous membrane of the floor of the nose. 
After a sufficient interval (from four to six weeks) the muco-cartilagi- 
nous flap is raised, pedicle in front, and is folded on itself; the edges are 
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Fic. 493.—The restoration of a nose by the use of a pedunculated flap from the fore- 
>ad.— 1 and 2. Side and front views before operation. The patient had been operated on 
-veral times before coming under my care. Bone had been inserted in one of these opera- 
ons and was utilized later. 3. Flaps from the skin of the nose were turned down and 
ere folded in to line the forehead flap, and also to form the septum by the modified Keegan 
ethod suggested by Smith. The bone which had been implanted was also shifted down- 
ard. Then a pedunculated flap from the forehead was turned down and sutured into 
sition, the columna being shaped and inserted into its proper position. The area on the 
rehead was grafted. Note the horsehair sutures and the tubes in the nostrils. Photo- 
vaph taken five days after operation. 4. Taken four months after operation. The 
sdicle has been cut and several minor shaping operations have been done. 


Fic. 494.—Restoration of a nose by the use of a pedunculated flap from the forehead, 


ntinued.—1 and 2. Taken three months after operation. 


¢ 3 and 4. Taken six months after 
eration. 
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Fic. 495.—The restoration of a nose by the use of a flap from the forehead.—:1 and 
The tissues had been infiltrated with paraffin and treated by many methods, pedunculat 
flaps, etc.. before admission, and the nose consisted of a flat mass of scar tissue with lit: 
or no resemblance to the normal] organ. 3. A piece of cartilaginous rib was inserted in 
the mass of scar and healed nicely. Then the pyriform opening was trimmed out and fla 
from the nose were turned down to line the forehead flap by a method similar to that c 
scribed by Keegan. Then the upper portion of the nose was denuded, the flap was turn 
down and sutured into position, and the forehead wound was grafted. Photograph tak 
one week after turning down the flap. The tubes in the nostrils can be seen and alsot 
horsehair sutures. 4. Taken five weeks after operation. The pedicle has been cut a 
fitted into position. 


Fic. 496.—Restoration of the nose, con/inued.—1 and 2. Taken two anda half mon 
after operation. Note the well formed columna. Several minor shaping operations w 
done to lower the ale. 3. Taken nine months after operation. 
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sutured, and the free end is attached to the under surface of the new 


| nose. . 


SADDLE NOSE 


Alteration in the shape of the nose depends on the extent of destruc- 
tion of the bony and cartilaginous framework, consequently there are 
marked variations in this deformity. 

Three types may be noted: (1) Flattening of the bridge of the nose, 
without destruction of tissue. This type is congenital, or follows 
trauma. 

(2) The loss of tissue is chiefly in the cartilage, the bones being 
‘intact, as a consequence of injury or disease. 

(3) The cartilage and bone are both destroyed, usually as a 
‘result of disease, sometimes of trauma. 

Following severe destruction, in addition to depression of the bridge, 
there is a tilting up of the tip of the nose which makes the nostrils 
point directly forward. 

The treatment depends on the amount of depression of the bridge, 
ind the degree of tilting, the movability and normal condition of the 
kkin, and the amount of skin contracture. If the nose is markedly 
rilted up and there is much scar tissue, the nasal cavity usually has to 
“ve opened in order to correct the deformity. If the tip is not markedly 
tilted up, and the skin is in good condition, the correction can ordinarily 
oe made without opening into the nasal cavity. 

Prosthetic injection of paraffin is often used to remedy these de- 
ormities and gives immediate results in cases in which the skin is lax. 
considering the horrible complications which sometimes follow the use 
$f paraftin in spite of its simplicity, I have never felt justified in using it. 

Various inorganic materials have been implanted to raise the bridge 
vut the same objection to burying inorganic supports holds here as 
tlsewhere. 

Numerous operations have been devised for the correction of saddle 
ose, but I will only mention those which I have found useful, and one 
or the other of which may be employed in the correction of cases 
ordinarily seen. 


Cartilage Implantation for Raising the Bridge 


The method which has given me the greatest satisfaction is that 
‘niginated by von Mangold. The insertion of a piece of rib cartilage 
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to form the new bridge can either be done externally through an in- 
cision between the eyebrows, or across the bridge of the nose, or inter- 


nally along the muco-cutaneous margin, just inside the nostril. 


The 


latter incision avoids an external scar, but I prefer not to take the 
greatly increased chance of infection which the internal incision gives 
The external scar can be made very inconspicuous and the greater 


Fic. 
due to trauma. Duration 
two years.—1. Before opera- 
tion. 2. Two years after the 
implantation of a free graft, 
of cartilaginous rib. No 
shrinkage has occurred. 


4197.—Saddle nose 


safety of the external incision (in addition tc 
the better control of the transplant), make: 
its use desirable. 

My method of procedure probably differ: 
little from that of many others. A_ shor 
transverse, or slightly curved incision, is mad 
at the root of the nose, with its convexity 
toward the tip, and the soft parts are divide: 
down to the periosteum. A silk suture i: 
placed in each lip of the wound for retraction 
The periosteum is incised transversely and i: 
undermined in the midline until the naso. 
frontal junction is reached. With a pair o 
Mayo scissors a tunnel is made between th: 
skin and mucous membrane, from the trans 
verse incision to the tip of the nose (or s 
far as it is desired to have the graft extend) 
care being taken not to open into the nasa 
cavity. Lateral adhesions should be divide: 
subcutaneously through the same incision, an 
the nose loosened so that the tip may bi 
lowered. Measurement is then taken of th 
maximum length of cartilage required, an. 
pressure is applied to control bleeding. Th : 
cartilage is secured from the cartilaginous ri! ' 


as has been previously described (fresh gloves and instruments bein; | 
used) and the wound is closed, care having been taken to check th 


hemorrhage and to eliminate all dead spaces. 


The cartilage to b 


inserted must be shaped to fill out the depression that it is meant t 
correct, and this can be done by means of a pattern, or by freehan:. 


trimming after several trials at placing it in position. 


As there is 


tendency for the cartilage to bend somewhat when it is cut, this mus 
be taken into consideration, and a straight piece be used, otherwist 
although the bridge may be raised, the tip of the nose may be deflecte 
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-o one side or the other. I usually endeavor to retain the perichondrium 
yn one side of the transplant and try to place this side under the skin 
fit is convenient to doso. Nevertheless, I have had good results when 


Fic. 498.—Saddle nose, probably due to congenital lues.—1 and 2. Before the implanta- 
‘ion of a free cartilaginous graft. 3 and 4. Three months after operation. By massage 
‘he tip of the nose is being gradually lowered and the adjacent skin stretched during the 
ighteen months since operation, so that with further minor operative procedures a good 
2sult will be obtained. In a case of this type opening into the nasal cavity is often nec- 
sssary in order to lower the tip of the nose. 


Fic. 499.—Saddle nose due to lues. Duration several years.—1 and 2. Front and pro- 
le view before operation. 3 and 4. Front and profile view two weeks after the implanta- 
on of a free graft of cartilaginous rib. Note the position of the scar and the improvement 
‘appearance. 5. The result nineteen months after operation. 


he perichondrium is away from the skin, as well as with the cartilage 
ompletely stripped. 

When the tip of the nose does not need depressing, the cartilage 
; simply placed in the channel prepared for it. The cartilage may 
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be left quite thick at the point of greatest depression, or it may bi 
reinforced by shorter pieces secured beneath it. 

When we desire to depress the end of the nose, the tunnel havin, 
been made to the tip, the cartilage is bent and is sprung into the channe 
prepared for it, impinging against the frontal bone and extending t 
the tip of the nose. It is secured from lateral slipping with two o 
three sutures of fine catgut, and the skin is closed with on-end mattres 
sutures of horsehair. 


I 2 3 4 5 

Fic. 500.—Saddle nose following lues. (Surg. No. 44327). and 2. The remaining po 
tion of the nose is retracted almost to the level with the cheeks. Note the scant amount 
skin, and also the length and prominence of the lip. The white spot in the center of tl 
floor of the nose is a misplaced normaltooth. 3,4 and 5. The appearance of the nose aft« 
the implantation of a piece of cartilage to bring out the bridge, and also pieces to hold or 
the ale. Infection occurred on the left side of the nose and a portion of the cartilag 
supporting the ala on that side was lost. The septum was formed from flaps taken froi 
the upper lip by the method shown in Fig. 529. 


A cast made of one of the flexible paraffin mixtures and replace 
every 24 hours during the first week, is an excellent dressing, an 
minimizes the scar. 

I have used free cartilage transplants in a number of instance: 
and find them most satisfactory. Sometimes the spring of the cartilag 
causes the skin on the tip of the nose to become thin at the poir 
of pressure, but this area may be removed and the cartilage shortene 
slightly, without interfering with the result (Fig. 497-500). 

Where the skin is contracted the tension may be relieved by makin 
an inverted V-shaped incision, the point of which is just above tk 
cartilage, and then pushing the skin down and suturing it in the shay 
ofa Y. 
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Instead of using a single piece of cartilage, one may be inserted on 
“ach side. Again, pieces may be inserted to support the ale through 
small incisions in the naso-labial fold on each side of the nose. It is 
‘very difficult to tunnel along the ala without perforating either the skin 
-yr the mucous membrane. 

- Free bon? (from tibia, ribs, and elsewhere, Israel, Depage, and 
ythers) has been used to fill out the depression in saddle nose (either 
na single piece or split and folded like a roof) in much the same manner 
‘1s just described for cartilage, but in my experience bone is not so 
satisfactory. Rib bone with its adjacent cartilage has been used, the 
yone to form:contact with the nasal bone, and the cartilage to extend 
seyond, but I can see. no advantage in this over the entire cartilage 
sraft. It is probably the first step dn the part of those operators 
vho previously vigorously defended the use of bone as against cartilage, 
:o change to cartilage, as they surely will when they become more 
familiar with its use. 

In the severe cases in which the nasal cavity has to be opened in 
order to depress the tip of the nose, the opening should be closed with 
', flap having its skin surface inside, the tip held in the desired position 
»y means of some rigid material, and the surface defect closed. To 
“ffect this several operations have been devised. I shall consider 
only those whose principles are correct; they may be modified or com- 
bined to suit the individual case. 

Cheyne and Burghard’s Operation for the Correction cf Marked 
daddle Nose.—A vertical incision is made in the midline from the root 
of the nose downward as far as necessary. Transverse incisions are 
rarried across both ends of the vertical incision and flaps are laid back. 
Che cartilage is then separated from the bone by a transverse incision 
vhich opens into the nasal cavity, and the tip of the nose is pulled 
lown*into normal position. An incision starting about 1.25 cm. 
"4 inch) above the root of the nose, and 0.312 cm. (1¢ inch) from the 
midline is carried vertically upward to the hairline. Then another 
arallel incision is made 0.312 cm. (1% inch) on the other side of the 
nidline. A transverse cut connects these incisions above. The tissues 
tre divided down to the bone. This marks out a flap 0.625 cm. (14 
nch) wide with its base near the root of the nose. Then with a chisel 
he superficial portion of the outer table of the bone is raised with the 
lap, the bone is broken across at the base and the flap is turned down. 
Che flap consists of a narrow strip of skin with a thin layer of the frontal 
one, and should be long enough to reach the cartilaginous edge of the 
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gap in the nose when the tip is in its normal position. The epithelia 
surface of the flap above the opening into the nose is denuded, and th 
end is then stitched to the cartilaginous portion, so that its skin surfac 
covers the opening into the nose. The lateral skin flaps are loosenec 
and closed over the raw surface of the bone flap in the midline and th 
wound on the forehead is sutured. Three weeks later the pedicle o 
the reflected flap is severed, and the parts adjusted. 

The authors admit that there is usually sinking of the bridge whe: 
the operation is performed as above described, so that secondar: 
implantation of bone or cartilage becomes necessary (Fig. 501). 


I 3 4 

Fic. 501.—Operation for saddle nose (Cheyne and Burghard).—t. Lines of incisior - 

A, the skin, periosteum and bone flap from the forehead. This flap extends to the ha. 

line. BB’the lateral flaps. 2. The forehead flap A and the lateral flaps BB’ reflected. T: j 
tip of the nose pushed down. Note opening into the nose cavity just above TID Seteles 
frontal flap turned down and sutured. 4. The lateral flaps are shifted in and sutured ov 

the frontal flap. 


e 


My criticism of the method is that the frontal flap is too narro: 
throughout and that consequently its blood supply is doubtful. Wit 
a broader, more flaring pedicle, and a wider, thicker flap, the resul | 
would be better. 

Nélaton and Ombrédanne’s Operation.— Through a small incision ij 
the hairline a tunnel is burrowed between the periosteum and the bon i 
and a piece of costal cartilage about 5. cm. (2 inches) long is insertc! 
vertically and exactly in the midline. Six weeks later an inverte; 
U-shaped incision is made, the middle of which extends as far above tl! 
eyebrows as it is desired, to depress the tip of the nose. The arms } 
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the U spread somewhat at the inner ends of the eyebrows, extend 
downward as far apart as the eyes will permit, and then along the fold 
between the nose and the cheeks, to points just above the ala. The 
flap is dissected free and folded down, and at a point about 1.5 cm. 
(34 inch) above the tip of the nose a transverse incision is made into 
the nose, so that the tip may be brought down into normal position. 
This will bring down the free end of the flap to the level of the eyebrows. 
The second flap containing the cartilage is then raised, as shown in the 
diagram, care being taken to preserve its blood supply. The entire 
periosteum under the flap may be raised with it, but my preference 


Fic. 502.—Operation for marked saddle nose (modified from Nélaton and Ombrédanne). 
:. Shows incisions to be made in formation of flaps. Notecartilage graft already implanted 
n center of forehead flap. 2. ,The nose flap dissected up, and the tip of the nose lowered 
vy transverse incision. 3. The forehead flap turned down, and sutured. 4. The nasal 
laps replaced, so as to cover the raw surface of the frontal flap. 


s to save as much as possible, and to remove only that in the immediate 
aeighborhood of the cartilage. The freed flap should then be turned 
jown so that its upper edge just meets the lower edge of the gap in the 
owered tip of the nose. The cutaneous surface is in this way inward 
ind the tip is held in position by the cartilage. The epithelium should 
ye removed from all points where it does not line the opened nasal 
cavity, and the edges are then sutured into the defect. The first flap 
s drawn up over that reflected from the forehead and is sutured. The 
‘ap in the forehead is either grafted immediately, or after the pedicle 
las been cut. Fifteen days Jater the pedicle of the frontal flap is cut, 
«nd the edges are fitted in (Fig. 502). 

This is an excellent operation. The use of cartilage is preferable 


0 bone in these cases for purposes of support. A combination of 
30 
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this method of using cartilage with the lateral flaps in Cheyne and 
Burghard’s operation might be of use in certain instances in whict 
the skin is lax. 

Care must be taken in operations of this type to remove all epi- 
thelium from the under surface of the flap which is not used for lining 
the nasal cavity. 

J. B. Roberts’ Operation for Saddle Nose.—A deep incision i 
made across the transverse groove in the sunken region. This open: 


Fic. 503.—Operation for saddle nose (Roberts).—1. Outline of incisions for raisin 
cheek flaps. 2. The flaps turned, skin surface inward, to line the nasal defect. The ped 
cles are severed subsequently. 
into the nasal cavity and allows the tip of the nose to be pulled dowr: 
A flap whose width corresponds to the breadth of the gap is raised fror- 
each cheek near the naso-labial fold. They are folded over into th. 
gap, epithelial surface inward, and the ends are sutured in the midline 
A few sutures should also be applied along the edges. The areas fror 
which the flaps were raised may be sutured at once. The raw surfac 
of the folded over flaps may be allowed to cicatrize, or better still ma 


\ 


Fic. 504.—Operation for saddle nose, continued.—1. The outline of flaps to cover t 3 
freshened surface of the lateral flaps, either after healing, or when they are granulatir 
2. The flaps shifted downward into position. 


be immediately grafted. After healing is complete, the pedicles a 4 
cut and fitted into position. 

In order to thicken the flaps, and at the same time to improve tl. 
appearance of the nose, the following procedure is then carried ou. 
An inverted V-shaped incision is made, having its apex in the midd’* 
of the forehead, and its legs running downward to points just below tl; 
inner canthi. Just above the granulating or healed surface a simil | 
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incision is made, and the apices of these V-shaped cuts are joined by 
a vertical incision. This marks out two rhomboidal flaps, with their 
pedicles on the cheeks close to the nose. The flaps are dissected up 
on each side and shifted down over the prepared area, so that one lies 
directly above the other. The tip of each is sutured to the pedicle of 
the other (Fig. 503-504). 

This is a good operation in selected cases, but does not have the 
advantage of a rigid support. 
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’ Fic. 505.—Method of lining the finger flap when the finger is used in rhinoplastic 
operations (Baldwin).—1. The left ring finger is split in the midline on the palmar surface, 
and transverse incisions are made at the level of the nail and of the web. The tissues are 
turned back and the flexor tendons are removed. 2. A pedunculated flap is raised from 
the lower abdominal wall on the right side; the skin on the areas B and C being undercut 
and closed beneath it. Then the flap is applied to the raw surface of the finger and in due 
time the pedicle is cut. Contracture is prevented by attaching the ends of the marginal 
sutures to a metal plate of the desired size. 


In cases due to severe trauma, the depressed nasal bone may be 
freed and raised to reform the bridge. This should be done through 
a skin incision. A septal flap with pedicle above or below may also 
be used to fill out the defect in saddle nose. 

The Use of the Finger in Rhinoplasty.—The finger has been success- 
fully used in reconstructing a new nose, or for supporting a collapsed 
nose on several occasions (Hardie, 1875, Vredena, Finney, Watts, 
Baldwin, McWilliams, Ludington, and others), and also for the forma- 
tion of the framework in severe cases of saddle nose. 

I have noted that a surgeon seldom reports more than one case 
operated on by this method. This may be due to the fact that only 
one patient requiring this kind of operation has come under his care, 
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but my feeling is that it is unnecessary to lose a finger, when better 
results can be obtained by other methods. 

In the finger operations, as well as in all others in which reconstruc- 
tion of the nose is desired, a lining must be provided for the nose, and 
this may be simply and effectually accomplished by Baldwin’s method. 
which is well explained in the diagrams (Fig. 505). The fourth toe 
has been used by double transfer, to hand, to nose (Kausch), but this 
method seems unnecessarily irksome. 


RESTORATION OF THE LOWER PART OF THE 
NOSE 


In reconstructing the lower portion of the nose the Italian methoc 
is found to give the best results with minimum scarring. If the nos. 
trils are destroyed only at the anterior portion, a single flap may’ be 
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Fic. 506.—Operation for restoration of the lower portion of the nose (Bayer-Payr).—1 

Outline of cheek flaps. 2. Flaps turned over and sutured in position. Note method o 

formation of columna. 3. Pedicles cut and sutured to stumps of alae. The surface ma:, 
be either grafted or covered with an arm flap. 


sufficient, but when the nostrils are completely or almost completelt 
destroyed, an external and an internal flap must be provided, in orde 
to prevent contracture. When the destruction is not very extensive 
the internal flap may be formed from the skin of the nose itself, bu 
when the destruction is great, both layers must be formed from tissu: 
obtained elsewhere. 

Numerous operations have been devised for reconstruction of th 
lower part of the nose, but only two will be considered. 

The Bayer-Payr Operation.—A curved flap with its base just be 
yond the ala, and extending downward outside the angles of the mouth 
is raised on each side. The width of the flap should correspond to th. 
height to be added to the tip of the nose; the length should be sufficien} 
to allow the formation of the ale and columna. The flaps are folde: 
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Fic. 508. 
Operations for the reconstruction of the lower part of the nose (modified from Nélalon 
ad Ombrédanne). 


Fic. 507.—The use of a flap from the forearm with its pedicle at the wrist. 

Fic. 508.—1. Outline of a flap from the arm with its pedicle toward the elbow. The 
otted line indicates the final shape of the flap. 2. The arm in position and the flap 
itured to the nose. 
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over, the ends are turned in (raw surface to raw surface) and sutured to 
form a columna. The edges are then sutured to the freshened edges 
of the nose defect and the cheek wounds are closed. After three 
weeks the pedicles are cut, turned in and attached to the stumps of the 
ala. The raw surface of these flaps may be grafted or covered with 
a flap from the arm (Fig. 506). 

This is an excellent operation, and when used in conection with the 
arm flap is the method of choice in severe cases. 

Nélaton and Ombrédanne’s Operation Where There is Destructior 
of the Anterior Segment of the Nostrils—The edges of the defect are 
freshened, all adhesions are divided, and a flap from the anterior portior 
of the forearm, with its base toward the wrist is raised and sutured intc 


I 2 
Fic. 509.—Operation for the reconstruction of the lower part of the nose, continue 
(modified from Nélaton and Ombrédanne).—1. The pedicle has been cut after the flap show 
in Figs. 507, 508, 2 has been transplanted. The free end of the flap is trimmed in some suc . 
manner as is shown by the dotted lines in Fig. 508, 1. The columna may be formed by ir ° 
folding the pedicle end of the flap, or by cheek flaps as indicated by the dark lines, whic ! 
may be turned up before the arm flap is transplanted. 2. The columna and ale have bee _ 
formed from cheek flaps by the Bayer-Payr method, and then the raw surface covered by - 
flap from a distant part. 


the defect. Ten to fourteen days later the pedicle is cut. Severa 
weeks later the columna is formed and inserted into the upper lip, an ! 
the edges are trimmed and shaped (Fig. 507-509). 

Where the nostrils are completely destroyed two methods may b - 
employed, both of which depend on the formation of an internal an, 
an external skin surface in the construction of the nostril. The Baye} 
operation is performed, and then a pedunculated flap from the arm : 
used to cover it. The other method is to shape the flap from the arm if 
such a manner that the edges may be turned under to line the nostri 3 
with skin and form the columna, after the pedicle has been severed. _ 
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RESTORATION, OF THE ALAY 


Practically all of the methods used in plastic surgery have {been 
employed in the various operations described for the restoration of the 


Fic. 510.—Operation for the restoration of the ala (modified from Nélaton and Om- 
brédanne).—1. The flap ABC, from the forearm, is inserted in a curved incision just below 
the nostril, skin surface outward, and the pedicle is severed two weeks later. 2. The 
2dges of the nose defect are freshened. The flap is twisted and rolled so that skin surface 
.s inward, and is sutured to the inner margin of the defect. 


‘le. The type of operation to be selected depends largely on the 
amount of destruction, and the operation best suited to each case should 
we carefully considered. If the entire ala is destroyed, the problem is 
much more complicated than when a stump 
is left on which to fasten the newly formed 
hla. 

Flaps from the forehead have been used 
oxy Dieffenbach, Labat, Szymanowski, and 
bthers, but the same objection (that of im- 
blanting a single unlined flap) obtains here as 
n the more extensive operations. There is 
‘lso the great disadvantage of extensive scar- 
ising, which may be more disfiguring than the 


Fic. 511.—Operation for 
the restoration of the ala, con- 
ldefect to be repaired. This method is not to ‘“ed.—The free end of the 

3 : flap is turned back on itself, 
oe advised except in the treatment of some- covering the raw surface, and 


vhat extensive defects, and then only after [rms the nostril with skin in- 


“ine hed side and outside. 
dreliminary lining of the end of the flap. 


The Italian method may also be used with advantage as follows: 
Raise a flap from the forearm and fold the free end on itself, after includ- 
ng a thin, shaped plate of rib cartilage. Then, after healing is complete, 
teshen the edges of the defect, split the folded margin of the flap, raise 
he arm, and suture it to the nose. After ten days or two weeks cut the 
yedicle, and later trim the edges and shape the ala. 
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Nélaton and Ombrédanne have used an arm flap in the following 
manner: A long, fairly narrow flap of skin and subcutaneous fat is 
raised from the middle third of the forearm, and the extremity is sutured 
(the skin surface exposed) into an oblique incision extending downward 
and inward from the naso-labial fold, outside the destroyed ala, to a 
point below the septum. Two weeks later the pedicle is cut, the nostril 
defect and the external border of the flap are freshened, and the flap is 
twisted and folded so that its skin surface is inward. In this position it 
is sutured to the mucous edge of the defect. The flap is then folded 
back on itself, raw surface to raw surface, and sutured so that there is 
skin on both sides, and what was originally the inner edge of the flap is 
now the inferior border. There is a considerable amount of excess 
tissue which can be trimmed subsequently (Fig. 510-511). 

This method does not seem as useful as that which I have described 
just above, and is much more complicated. 


The French Method 


The majority of operations devised for restoration of the ala have 
called for the use of sliding flaps. If the defect is of any size, singl 
unlined flaps are contraindicated. ‘The use of a flap including the a 
thickness of the lip (Blandin) is not advisable. 

In some small defects, flaps may be turned down from the nose itsel 
to line the cavity. Michon has devised an operation for lining th 
skin flap with mucous membrane flaps from the septum; and Thompso1 
has used a muco-cartilaginous flap from the septum for the sam: 
purpose, but both methods are unsatisfactory. Flaps through thé ful 
thickness of the nose, including the rim of the defect have been shiftec 
down to form the margin of the ala, and the defect above has been fille 
with flaps from elsewhere. 

Denonvilliers’ Operation for Restoration of the Ala.—Denor: 
villiers restored the ala by sliding downward over the defect a pedun 
culated flap of skin from the side of the nose (Fig. 512). The pedicl - 
may lie anteriorly near the tip of the nose, or toward the cheek (Tillaux,} 
The defect left by shifting the skin down may be grafted or allowed t 1 
granulate (Fig. 513). 

Miitter’s Operation.—The edges of the defect are freshened by a j 
inverted V incision, and from the end of the outer arm of the V a hor} 
zontal incision is made outward on the cheek. The skin is underminec { 
the entire flap is shifted toward the midline across the defect an4 
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sutured. In this operation there is no attempt at forming a normal 
looking ala, but the appearance may be improved by subsequent 
operations (Fig. 514). 


FIG. 512. dy Fic. 513. 
Fic. 512.—Denonvilliers’ operation for the reconstruction of the ala (Duvernoy).— 
1and 2. The flaps of skin ABC, with pedicle on the nose near the midline, or on the cheek, 
yare raised, and shifted downward to cover the ala defect. 
Fic. 513.—Tillaux’s operation for the reconstruction of the ala (Duvernoy).—1 and 2. 
| This operation differs from that of Denonvilliers’ only in that the pedicle of the flap ABC 
is on the cheek. 


Sédillot’s Operation.—A quadrilateral flap is marked out with its 
base at the point where the cheek should meet the absent ala, outside 
of and below it. The upper incision should enter the nostril; the end 
:0f the lower incision should be far enough away not to interfere with the 


) 
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-Fic. 514.—Operation for the restoration of the ala (Miitler).—1. The margin of the 
defect is excised (or turned down) by the incision BAC. The horizontal incision CD is 


.then made, and the cheek flap is undermined. 2. The cheek flap is shifted toward the 
midline, the point B.and C being approximated. 


»blood supply. It should be long enough, when raised, to be sutured 
without tension, and wide enough to fill the gap. The pedicle is twisted 
so that the curl of the ala is reproduced and the skin surface is outside 
(Fig. 515). 

Several other operations of this type have been done with different 
‘shaped flaps. 
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A. Nélaton’s Operation.—A quadrilateral flap, with its pedicle above, 
is raised from the fold between the nose and the cheek. When the outer 
part of the ala is intact it will be necessary to excise a small triangular 
area of skin above the defect. The flap is then shifted in across the skin . 
that remains on the side of the nose, and sutured over the defect. The 


I 2 ‘ 
Fic. 515.—Sédillot’s operation for the restoration of the ala (Duvernoy).—1. The flap * 
CABD, with its pedicle near the nose, is outlined and raised. 2. It is twisted so that the 
skin surface is outward, and the pedicle forms the curl of the ala. 


small triangular area may, at times, be turned down with its pedicle : 
at the margin, to act as a partial lining for the cheek flap. The cheek - 
defect is sutured, if possible; otherwise it is grafted (Fig. 516). 
Preidlsberger’s Operation.—A rectangular flap 2. X3.cm. 44X1k - 
inches) with its base close to the defect, is raised from the cheek and 
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Fic. 516.—A. Nélaton’s operation for the restoration of the ala (Duvernoy).—1. The 
flap D, with its pedicle upward, is raised. The triangle of skin C is either excised, or 
turned down to line the flap D, which is jumped over the area E. 2. Shows the flap in | 
position. The shaded area may be grafted. 


turned backward with the skin surface inward. It is sutured to the ' 
freshened edges of the defect. The area from which it has been raised 
is sutured, and the raw surface of the flap is grafted with Ollier-Thiersch - 
grafts (Fig. 517). " 
For all of these operations just described for the restoration of the ‘ 
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ala the operators have used sliding flaps of single thickness skin. This 
means that in all cases, except those which are small, there will be 
contracture and subsequent deformity. None of these operations are 
to be recommended if done as they were originally described, but 
there are possibilities in each one of these procedures if the flap can be 
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Fic. 517.—Operation for the restoration of the ala (Preidlsberger).—1. Outline of in- 
cision to raise the fap ABCD, with base adjacent to the defect. 2. The flap raised, turned 
over, and sutured into the freshened margins. The raw surfaces may be grafted. 


lined with epithelium before being shifted. This can easily be done by 
the buried method and in addition a bit of cartilage may be inserted 
in cases requiring stiffening before the flap is shifted. In many in. 
stances marginal flaps may be turned down to serve as a lining. 


I 2 
Fic. 518.—Operation for the restoration of the ala (Bouisson).—1. The flap A with 
pedicle adjacent to the nasal defect is raised, turned over (skin surface inward), and sutured 
to the margin of the defect. 2. The flap B, with its pedicle on the cheek, is raised and 
shifted toward the midline, and sutured, thus covering the raw surface. 


Ala defects have been restored by the use of double flaps (Bouisson), 
one with its skin surface turned in, the pedicle being close to the margin 
of the defect (somewhat after the method of Preidlsberger), and the 
other flap, with its base away from the defect, being shifted in to cover 
it. I mention this method merely for the idea suggested by it. Asa 
matter of fact the procedure has little to recommend it, and to a large 
extent has been abandoned. 

Bouisson has also proposed a similar method in which he lowers 
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a flap of the cartilaginous edge of the defect to form the edge of the 
ala and then shifts in a covering flap from the cheek (Fig. 518-510). 
Von Hacker’s Operation for the Restoration of the Ala—A flap 
with its base toward the cheek, cut from the entire thickness of the 
nose, is shifted down and sutured to fill the ala defect. The opening 
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Fic. 519.—Operation for the restoration of the ala, utilizing a rim of nasal cartilage 
(Bouisson).—1. The flap A, consists of the skin and cartilage edge of the defect. It is 
shifted down, turned raw surface outward, and is sutured in place. 2. The flap B from the 
cheek is shifted in to cover this. 


left above by the lowering of this flap is filled with a pedunculated flap 
from the cheek, having its base toward the nose. This is turned over 
into the defect and sutured, skin inward. The surface of the flap 
may be grafted at once or later, or it may be lined before the flap is 
transplanted. The pedicle is severed and fitted into position after ten 


I 

Fic. 520.—Operation for the restoration of the ala (v. Hacker).—1. The flap ac is 

cut through the entire thickness of the nose, and is shifted downward to form the new ala. 

2. The flap X with its pedicle adjacent to the nose is then raised. The triangles dce, 

and hgc, are excised, and the flap X is turned over and sutured in to the defect, skin sur- 

face inward. 3. The flap in position. The raw surface is grafted. The pedicle is cut 
after 10 to 14 days. 


days or two weeks. The wound from which the flap is raised is either 
sutured or grafted (Fig. 520). 
Kredel used a triangle of cartilage from the ear, and F. Kénig 


transplanted a section of the full thickne:s of the margin of the ear into 
defects in the ala. Joseph used a transplant of the full thickness of | 
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one ala, to fill that in the other. I have not used these methods, and 
see no reason to mutilate the ear or other ala, when cartilage is so 
easily obtainable elsewhere (Fig. 521-522). 

The anterior portion of the inferior turbinate has been advanced 
to form the lining and support of a newly constructed ala. It is divided 
as far back as is necessary, is loosened, swung forward with the pedicle 
in front, and attached to the septum. After healing has taken place 
the mucous membrane is removed from the outer surface and a skin 
flap is turned in from the cheek to cover it. Later the necessary 
shaping operations may be done. ‘This gives a rigid ala (Hett). 


dag 


Fic. 521. Fic. 522. 

Fic. 521.—Operation for the restoration of the ala (F. Kénig).—The edges of the defect 
ire freshened, and a section of the same size from the full thickness of the ear is removed 
ind transplanted. The ear defect is closed by a plastic operation. 

Fic. 522.—Operation for closing a defect in one ala, by means of a free flap from the 
ther (J. Joseph).—i. The outline of the incision through the full thickness of the nose. 
:. The graft sutured into the defect in the other ala. 


I 


Restoration of the Tip of the Nose 


At times we are called upon to reconstruct the tip of the nose. If 
he destruction is of the soft parts only the cartilage being intact, we 
nay graft the defect or apply a thin flap from the arm. If the soft 
arts together with the anterior extremity of the cartilage, have been 
lestroyed, the Indian and French methods should not be tried, on 
‘ccount of the liability of causing a deformity more unsightly than 
he original defect. 

The Italian method, on the other hand, is most satisfactory for 
these cases and can be used without scarring the face. If cartilage is 
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needed to support the tip it may be implanted in the flap before bringing 
it to the nose, or inserted subsequently. The same methods may be 
employed as have already been described for the restoration of the lower 
part of the nose. 


THE RESTORATION OF THE LOWER PART OF THE SEPTUM 
(COLUMNA) 


The absence of the lower part of the septum may be extremely 
disfiguring. The French method is that usually employed for the 
restoration of the columna, and a number of operations have been de. 
vised. The Indian method causes unnecessary scarring, and shoulc. 
not be used, but the Italian method may be used with advantage ir 
certain cases. 


Fic. 523.—Operation for the restoration of the columna (Labat).—The flap is raise : 
from the web between the thumb and fingers, and the hand is held in the position show . 
Two weeks later the pedicle is cut. 

Where there is no deformity of the nostrils and the tip of the nos4 
has not collapsed, any of the simple methods of utilizing tissue from th : 
lip will be sufficient. If the nasal orifice is distorted, and the edge™ 
are infiltrated with scar tissue and are depressed, one must resort t. 
some method in which a support is employed. Where the nostri 
are retracted and drawn in, one of the plans used for the restoratio : 
of the lower part of the nose is applicable. 

Labat’s Operation for Restoration of the Columna.—A flap of suitab : 
size is raised from the web of the thumb and is attached to the tip of tl: 
nose, skin surface outward. The palm of the hand is forward, tl 
thumb on one side of the nose and the fingers on the other. Ten da: 
later the pedicle is cut and the end is attached to the root of the li 
This type of operation may be of great use, and if the flap is prepared : : 
advance by being turned on itself, or if its raw surface be grafted and 
piece of cartilage also implanted, this method has all the advantag : 
and none of the disadvantages of the other methods (Fig. 523). 
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Dupuytren’s Operation.—A flap of sufficient width is raised from 
the upper lip down to, but not including, the mucous membrane. The 
base of the flap is at the root of the septum and the tip is at the vermilion 
border. It is then twisted so that the skin surface is exposed, and the 
free end is sutured into the tip of the nose. The lip wound is then closed. 
This operation can be much improved by buried grafting of the under 
surface of the flap, which will allow less subsequent contracture (Fig. 
524). 

Serre’s Operation.—This operation is the same as that of Dupuy- 
tren except that the base of the flap is at the vermilion border. The 
flap is raised and attached to the tip of the nose; later the pedicle is 


ae 


Fic. 524. Fic. 525. 

Fic. 524.—Dupuytren’s operation for the restoration of the columna (Duvernoy).— 
A rectangular flap is raised from the midline of the upper lip, its base at the root of the sep- 
tum. The flap includes the full thickness of the lip, except the mucous membrane. It 
is turned up and twisted to bring skin surface outward, and is attached to the tip of the 
nose. The lip defect is sutured. 

Fic. 525.—Serre’s operation for the restoration of the columna (Duvernoy).—A flap 
is raised from the midline of the skin of the lip, its base being at the vermilion border. The 
free end is then attached to the tip of the nose. Its pedicle is cut 10 days later, and the 
base is attached to the upper lip. 


cut and the base is inserted into its proper place. This operation 
can also be improved by buried grafting of the flap before it is raised 
KFig. 525). 

These operations which aim to form the septum from the full 
ithickness of the lip are not desirable, because the mucous membrane is 
on the exposed surface of the columna and damage is done to the lip. 

-Lexer’s Operation.—A flap of mucous membrane and the submucous 
tissue is raised from the midline of the under surface of the upper lip, 
‘with its pedicle at the base of the septum. A short horizontal incision 
‘ts made through the lip at the point where the lip and septum meet. 
‘After the flap has been folded lengthwise and sutured, raw surface to 
‘taw surface, it is pulled through this incision and is secured to the tip 


of the nose. The defect in the mucous membrane is closed at once 
(Fig. 526). 


480 PLASTIC SURGERY 


This operation, although simpler, has the disadvantage of exposing 
mucous membrane, and I have never yet seen lip mucosa assume 
the appearance of the skin. 

Szymanowski’s Operation.—A flap is raised from the skin of the 
nose. Its pedicle on one side extends to the nostril, and on the other 


Fic. 526.—Operation for restoration of the columna (Lexer).—1. The flap raised fron 
the midline of the under surface of the upper lip with pedicle above. Note freshening o 
tissue in narrow transverse area C, at the base of the flap. 2. The notch D, on unde 
surface of the nose is to receive the tip of the flap. The transverse black line indicate 
the position of the incision through the lip, which opens behind the base of the flap. 3 
The flap folded on itself and sutured lengthwise. Sutures are placed to close the defec 
inthe mucosa. 4. The flap brought forward through the incision in the lip and sutured t 
the tip of the nose. ° 


curves outward well above it to insure its circulation. The flap ; 
then shifted downward and its free end is attached to the upper lip, 
The defect on the nose is either sutured or grafted. This operatio1 

is not to be recommended, but is mentioned to show the type in whic] ° 
a flap from the skin of the nose is used (Fig. 527). a 


Fic. 527: Fic. 528. 
Fic. 527.-—Operation for the restoration of the columna (Szymanowski).—The fla 
abc, from the skin of the nose is shifted downward, the line b, being attached to the upp: 


lip. 


Fic. 528.—Demons’ operation for the restoration of the columna (Duvernoy).—Tw 
flaps are raised from the skin and subcutaneous tissue below each nostril. The base beir 
at the nostril and the free ends at the vermilion border. The area A, in the midline 1s w 
disturbed. The flaps are raised, rotated inward, and sutured raw surface to raw surfac 
The free end of the double flap is then sutured to the tip of the nose. 


Demons’ Operation.—Two rectangular flaps of skin and sul 
cutaneous tissue are raised from below each nostri]. The pedick 
are above and the free ends reach to the vermilion border. The flap; 
are separated by the skin in the middle portion of the lip. The: 
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wre turned up and folded so that the raw surfaces are apposed, and the 
:dges are sutured. ‘Then the end of the double flap is attached to the tip 
yf the nose and the lip wounds are closed. After healing, it may be 
yossible to insert a piece of cartilage between the flaps, and in this way 
nore rigidity be obtained (Fig. 528). 

Author’s Method for Restoration of the Columna.—I have made 
t columna with two flaps of skin and subcutaneous tissue, extending 
ransversely across the upper lip, just below the base of the nose. 
Che pedicles were situated close to the midline near the anterior 
nargin of the floor of the nose, and the free ends extended beyond 


Fic. 529.—Operation for the construction of the columna.—r. The dotted lines indi- 
late the outlines of the flaps consisting of skin and subcutaneous tissue. 2. Flaps 
iised and with the raw surfaces turned inward toward the midline are sutured together, 
cin surface outward. The free end of the approximated flaps is sutured to the tip of the 
ose, 
he ale. The flaps were raised and turned inward, raw surface to 
aw surface, and then the end of the double flap was sutured to the 
ip of the nose. The flaps should be cut wide enough to give the lip 
he desired shortening, and should be long enough to reach the tip 
f the nose without tension after being sutured together. The lip 
‘rounds left after raising the flaps are sutured (Fig. 529). 

This type of operation for the reconstruction of the columna is 
witable only for those cases in which the upper lip is very long. It 
ccomplishes the double purpose of shortening the lip and forming the 
olumna. 

| Ch. Nélaton’s Operation for Restoration of the Columua with a 
figid Support.—A small curved incision with its convexity downward is 


lade just below the septum. The soft parts above the alveolar process 
31 
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are divided, and then with a gouge a portion of the rudimentary septun 
is removed, long enough to form the new columna. This rigid flay 
(bone or cartilage) is turned down so that its posterior extremit: 
can be sutured to the tip of the nose. This brings mucous membran 
outward and exposes the uncovered bones, or cartilage within. Th 
circulation of the flap is preserved by the soft parts directly above th 
ends of the skin incision. Healing may be stimulated by wrappin 
a thin Ollier-Thiersch graft around the newly formed columna o: 
the chance of having some of it adhere to the raw surface (Fig. 530). 


Fic. 530.—Ch. Nélaton’s operation for the restoration of the columna (Duvernoy).- 
1. Through a curved incision the gouge is raising a portion of the rudimentary septur 
consisting of mucous membrane, bone and cartilage, with its base at the upper lip. 
The rigid flap is turned forward, and attached to the tip of the nose. 


Secondary Rhinoplastic Operations 


Only rarely can a rhinoplastic operation of any extent be dor: 
without a number of secondary operations to shape and mold tl: 
transplanted tissue. Many of these retouching operations are al 
used to correct malformations of the nose (simply to improve a 
pearance), but in the latter group the operator is usually fortuna: 
enough to have normal tissues to deal with and not scar infiltrat: 
material. 

These trimming and shaping operations are extremely difficu 
and a bad situation is often made worse by an unskillful operat} 
or a poorly planned operation. 


Oblique Nose 


After rhinoplastic operations the nostrils may not be of the sat 
height. For correction in these cases several operations have be+ 


devised. 
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Dieffenbach’s Operation.—An incision made in the midline the full 
ength of the nose. A triangle of tissue of the desired size with its base 
it the midline is removed from the long side. The incisions are closed 
Fig. 531). 
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Fic. 531.—Dieftenbach’s operation for the correction of an oblique nose (Szymanowskt). 
-1 and 2. The incision db is made through the soft parts in the midline, from the root to 
he tip of the nose. The triangle of tissue cde (which should vary in width according to 
ircumstances), is removed, and the wounds are closed. 


J. Joseph’s Operation.—An irregular elliptic-shaped section of 
issue, including the full thickness, is removed from the long side of the 
ose. This section is obliquely placed and extends from the edge of the 
ila to beyond the midline. The width depends on the extent to which 
‘he nose is to be shortened. The wound is then closed (Fig. 532). 
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Fic. 532.—Operation for the correction of a lowered ala (J. Joseph).—1. The shaded 
Ortion represents the area excised, including skin, cartilage and mucous membrane. 2. 
he defect closed and the ala brought up into proper position. 


In both of these operations no permanent good can be accomplished 
nless, in an additional procedure, the ala on the affected side is sepa- 
ited from the cheek and raised. : 


To Reduce the Size of the Nose 


If the newly made nose is too large it may be reduced by removing 
‘ctions of the skin and underlying tissue. When the nose is naturally 
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large, or has been increased in size by trauma, in addition to the skin 
sections of the nasal and septal cartilages may have to be removed, 
before any permanent result is obtained (Mikulicz, Joseph, Kolle,and 
others). 


I 


FIG. 533.—Dieffenbach's operation for reducing the size of the nose (Szymanowski).— 
tandz2. The shaded area indicates the defect left after the excision of a vertical and hori 
zontal segment of skin and subcutaneous tissue. A similar excision should be done onth 
other side of the nose, and the wounds then closed. 


The bridge of the nose may also be very prominent, either naturally: 
or following injury. This prominence may be reduced by trimmin;: 
the bone and cartilage subcutaneously through an incision at the ti: 


Fic. 534.—Joseph’s operation for reducing the size of a large nose (Roberts).— | 
Shaded portion indicates area of tissues excised. 2 A-D. Other shapes which may l 
excised to suit conditions. 3. A. Nasal bone. B. Maxillarybone. C. Triangular cartilage 
D. Cartilage of the ala. The shaded portion indicates the tissues removed. 4. A. Et { 
moid bone. B. Quadrangular cartilage. C. Vomer. Shaded portion indicates the ar 
removed. ; 


of the nose (Monks); by the submucous method of Roe, and other } 
or by the external method. ‘There is practically no visible scarrir 
following the first two methods, but my own preference in these cases ° 
for direct exposure through a midline, a lateral, or a transverse curvé 
incision over the bridge, depending on conditions. The soft part 
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Fic. 535.—Prominent and thickened bridge of nose caused by repeated trauma.— 
tz. Before operation. ‘The case was complicated by the occurrence of lupus of the skin on 
‘the bridge. For this reason it was necessary to excise all of the involved skin. After this 
4was done a sufficient amount of bone and cartilage was removed to reduce the prominent 

size of the bridge, and the length was‘also reduced slightly. On account of the excision of 
the skin the defect was grafted. 2. Result four months after operation. The scar on the 
bridge is the area grafted. Ina case of this type without skin involvement, operated on by 
the open method very little scarring follows. 


I 2 
: Fic. 536.—Operation for reducing the size of the nose (Mikulicz).—1. The lower por- 
tion of the septum is divided along the dotted line CD and is removed; the tip of the nose 


is incised along the line BC. 2. The tip A, is attached to the upper lip. The flap BCD, 
is folded in to line and form the border of the nostrils. 


“he 
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are divided and retracted until the bone and cartilage are exposed 
and the desired amount is removed from the bridge and from the sides 
The soft parts are then closed, and firm pressure is made over the-site 
of operation. 


Fic. 537-—Deformity following the injection of paraffin to correct a saddle nose.— 
1. Note the great thickening between the eyes and on the bridge of the nose due to tk 
injected paraffin. Also the deep puckered groove on the side of the nose. A considerab 
amount of the infiltrated tissue was removed in several operations. 2 and 3. A pedunc 
lated flap from above (see median scar) with its pedicle below, was turned down to fill tI 
groove on the side of the nose. Several other shaping operations were done. 4 and 
The result two yearslater. Note the shape of the bridge. 


To Lengthen the Nose 


A nose which is too short may be lengthened by the inverted \- 
shaped incision, the point of which is in the midline about on the lev:: 


Fic. 538.—Pirogoft’s operation for lengthening the nose (Szymanowski).—t and 4 
The dark line indicates the V-shaped incision. The tissues are loosened, the tip is push 
down, and the wounds are closed. 


of the canthi, the ends of the legs being in the fold between the che : 
and nose just above the ale (Fig. 538). 
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The flap is raised, adhesions are loosened, and the wound is closed 
in the form of an inverted Y. The success of this simple method de- 
pends on the normal condition of the tissues, and at best it is not very 
successful when the nose is too wide. 


To Narrow the Nose 


Szymanowski’s Operation.—A broad triangle of tissue with its 
apex in the midline just above the vermilion border and its base extend- 
ing from the inner edge of the ala on one side to the inner edge on the 
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Szymanowski's operations for narrowing the nose. 


Fic. 539.—1. The shaded area indicates the size and shape of the broad triangle of 
tissue removed from the tissue of the upper lip. 2. Shows the edges sutured. 
Fic. 540.—Two triangular areas may be removed instead of one. 


other, is removed from the upper lip. The alex are loosened, and the 
wound is closed in the midline. The tissues are held together by a 
traction stitch through the base of the nose (Fig. 539). 

The removal of a triangle of tissue from beneath each nostril, a 
strip of skin being left between, will accomplish the same purpose with 
less damage to the upper lip (Fig. 540-541). 


To Raise a Flattened Nostril 


Szymanowski’s Operation.—-The ala is detached by a transverse 
incision through the full thickness of the tissues just above the flat- 
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tened nostril. Next. a cut perpendicular to the first incision is made 
down through the border of the nostril. The tissue inside the nose 


I 2 


Pic. 541.--Operation for narrowing the base of the nose (Kolle).—1. The dark and 
also the dotted lines indicate the incisions made for removal of tissue. 2. The edges 
approximated. 


thip 


Pic. 342.— Operation for elevating an abnormally flat nostril (Szymanowskt)—The 
solid line indicates the T-shaped incision through the full thickness of the nostril. The 
insert indicates the method of closure of the edges after beveling the margins. 
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Fic. 343.-~Operation for correcting an abnormally flat nostril (J. Joseph).—~A. Th - 
shaded area represents the tissue excised through the thickness of the lip. B. The edgesar © 
closed as in an operation for harelip. 


along the margins of the flaps is beveled, and the edges are close” 
(Fig. 542). = 

J. Joseph’s Operation.—A section is removed through the ful” 
thickness and height of the lip, extending from the center of the nostri 


eoeccassasescsonass 


SURGERY OF THE EXTERNAL NOSE 489 


down to and including the margin of the lip. The width of the strip 
depends on the amount of narrowing desired. The ala on that side 
must be thoroughly freed before suturing (Fig. 543). 


To Lengthen the Ala 


Polaillon’s OperationTwo curved flaps adjacent to each other 
are raised, the one being formed by the outer end of the ala and the 


_ Fic. 544.—Operation for lengthening the ala (Polaillon).—1 and 2. The flaps mno, 
and nop are raised. mop is drawn forward and sutured beneath the other flap, which is 
stretched outward, and sutured into the cheek defect. 


other from the cheek, as shown in the diagram. The cheek flap is 
drawn under, the ala flap is stretched outward to fill the defect left 
by shifting in the cheek flap, and both are sutured in position (Fig. 544). 


; Fic. 545.—Operation for lengthening and narrowing the ale (Kolle).—1. The dark 
lines indicate the incisions for the outer triangles of the diamond-shaped pieces of tissue 
to be removed. The bases of the triangles meet at the anterior rim of the nostrils. 2. 
The edges sutured. 


To Reduce the Thickness of the Ala 


Reduction in the thickness of the ala is often necessary, especially 
after double thickness flaps have been used to construct the nostrils. 
This is best accomplished by the excision of elliptical sections from the 
margins (Linhart, and others) (Fig. 546). 
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Atresia of the Nostrils 


Atresia of the nostril is exceedingly difficult to correct. It may 
occur after rhinoplastic operations, or may be caused by disease. If 
atresia is accompanied by loss of substance, then it is best to perform 
one of the operations previously described, and completely reconstruct 


Fic. 546.—Operation to reduce the thickness of the ale (Linhart).—Elliptical-shaped 
sections of tissue are removed from the alw, and the wounds are closed. - 


the nostril. The restoration may be made by the Italian method, or 
in suitable cases, by that devised by Jalaquier. 

Jalaquier’s Operation.—A narrow quadrilateral flap is raised from 
the naso-labial tissue below the nostril, with its pedicle above and con- 
tinuous with the ala. The ala is then completely detached and the 
under surface of the quadrilateral flap is sutured to the raw internal 
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Fic. 547.—Operation for the relief of atresia of the nostril (Jalaquier).—1. The flap /~ 
(which is continuous with the ala) is raised, and after freeing the nostril it is turned under 
and forms the lining of the ala. The flap B is then raised and is shifted down to fill thi . 
defect left by raising A. 2. Shows the flaps in position, and the wounds closed. 


surface of the ala. A long quadrilateral flap is then raised from the - 
cheek with its pedicle at the base of the ala. This is shifted and suture« | 
into the defect made by raising the first flap, care being taken to shap:_ 
the posterior border to form the ala when suturing the cheek defec 


(Fig. 547). 


Absence of the Nose (Congenital) ; 


For the correction of this very rare condition, Maisonneuve’s pro 
cedure may be effective. 


SURGERY OF THE EXTERNAL NOSE 491 


Maisonneuve’s Operation.—A V-shaped incision is made through 
the full thickness of the lip, with its apex exactly in the midline at the 
vermilion border. The arms of the V end at the points where the nos- 
trils should be, and from these points horizontal incisions are made 
outward as far as may be necessary. The skin above the horizontal 


, Fic. 548.—Operation for the construction of a nose (Maisonneuve).—The dotted lines 
indicate the incisions through the lip. The tissues are undercut and brought forward, the 
V is raised and the incisions are sutured. 


line is loosened and brought forward. The V-shaped flap is then 
shifted upward to form the columna. The lip defect is closed. Tubes 
are placed in the nostrils until healing is complete (Fig. 548). 

The result can be improved by the implantation of a cartilaginous 
support, and a secondary operation to enlarge the nostrils. 
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Fic. 549.—Operation for narrowing and lengthening the columna (Gensoul).—1. The 
shaded area indicates the defect left by excising an ellipse of tissue. The solid line indicates 
the incision. 2. All incisions closed. 


Reduction of a Thickened Columna, and Advancing the Point of the 
5 Nose 


Gensoul’s Operation.—A deep incision is made from the floor 
of each nostril downward and inward, the two meeting at a point just 
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below the union of the septum and the upper lip and forming a V. 
The tissues are loosened, the nose is drawn forward, and the wound is 
sutured in the shape of a Y. The columna itself is narrowed by the 
removal of an ellipse of tissue and the skin is sutured (Fig. 549). 


I 2 3 
Fic. 550.—Operation for correcting an elongated lobule (Kolle).—The scalpel is passed 
through the nose at the point E, and is carried down through the tip. From E to G the 
ala on each side is trimmed. From C to E the septum istrimmed. The tip B of the flag 
A is cut away and the end of the flap Aissutured to C. Thecartilage of the ala is trimmed 
and the sulcus is closed. 


The base of the nose is sometimes too wide, and this may be cor- 
rected by the removal of a diamond-shaped section from the posterior 
rim of the nares (Kolle). 


Fic. 551.—Operation for lengthening the columna (Carter).—1. The dotted line show 
the inverted Y-shaped incision which divides the columnar cartilage and is continue 
under the floor of the nostrils, making two flaps, A and B, which are united in the midline 
2. The incisions in the floor are then extended under the ale liberating them, so that the _ 
can be brought toward the midline, thus narrowing and lengthening the nose. 


The Correction of Lobe Defects : 


Kolle’s Operation for Correction of Broad Lobe.—A diamond-shape: 
piece of tissue is removed from either side of the columna. The tissue : 
are loosened and the wounds are sutured. 
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An elevated lobe may be lowered by removing the anterior third of 
the columna, with a triangular section of the cartilaginous septum 
above (Kolle). 


Bifid Nose 


Bifid nose is a rare congenital deformity in which the two halves 
of the nose have not been normally joined in front. A long vertical 
depression remains in the midline; the nose is broad, and double 
pointed. 

The simplest method of correcting this deformity is to remove an 
elliptic-shaped piece of skin and underlying tissue (of sufficient size) 
from the depression and bring the edges together. 
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Fic. 552.—Operation for correcting an elevated lobule (Kolle).—1. The shaded area 
and dotted lines indicate the amount of septum and columna to be removed. 2. The 
lobule restored to normal and the edges sutured. 
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CHAPTER AX 


PLASTIC SURGERY OF THE JAWS, LIPS AND 
CHEEKS 


GENERAL CONSIDERATIONS 


The early treatment of wounds of the soft parts has already been 
considered in the Section on the Healing of Wounds. Suffice it to 
repeat here that when there is bone destruction, early suture of the 
soft parts is indicated, done over the proper prosthetic apparatus in 
order to prevent shrinkage. Nevertheless, it must be remembered 
that when this closure is done merely for its own sake, and at the 
expense of future function of the jaws, a fundamental principle is 
violated. Where there has been extensive destruction of tissue, the 
wounds should be allowed to heal firmly before shifting flaps. The 
flaps should be planned in such a way as to make the scars of the 
«wounds from which they are raised as inconspicuous as possible. When 
feasible, all incisions should be made along the natural folds, or under 
‘the angle of the jaw. 

In cheek or lip plastics in old cases, as far as possible scar tissue 
&hould be excised and the mucous membrane and skin surface thor- 
oughly separated down to normal tissue. In closing cheek or lip wounds 
‘after the excision of scar tissue, or in any operation on the face in which 
tension sutures are required, the buried type is to be preferred. Drain- 
age should be provided whenever necessary. 

After operation the parts should be immobilized as completely as 
oossible, and talking should be discouraged. Liquid food should 
oe administered through a nasal tube to avoid soiling, and the mouth 
must be kept clean with irrigations, which should be most carefully 
Ziven. 

After healing has taken place, and the defects are filled, much can 
ve done to improve the appearance by secondary operations. 

In shifting a flap from the temple a part may be of hairless and a 
dart of hairy skin. Advantage may be taken of the hairy portion in 
orming an upper lip, or reconstructing the hairy portion of the cheek. 

An important preliminary preparation for all operations on the jaw 
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and cheek or lip is the removal of decayed teeth and stumps. Not 
until the condition of the mouth is satisfactory should the operation be 
performed. 

Anesthesia.—Much can be done under local anesthesia, either by 
nerve blocking or infiltration. Not infrequently an operation may be 
started under a general and finished under local anesthesia, or vice 
versa. If a general anesthetic is used it should be given through nasa! 
or pharyngeal tubes. In either, in order to obtain a relatively clear 
field for operation after proper disinfection with ether and one-thirc¢ 
strength tincture of iodin, the mouth should be packed with dry sterile 
gauze. The packing has the additional advantage of preventing the 
aspiration of blood. 

In those cases in which there is locking of the jaws especial car« 
must be taken in the preliminary preparation, as vomiting may be 
disastrous. 

Preparation.—Fresh wounds due to trauma should be thoroughly 
washed with ether, followed by one-third strength tincture of iodin 
This technic is also satisfactory in the mouth and on the cheek and lips 
Every effort should be made to preserve asepsis. It is true that thi: 
is extremely difficult in operations around the mouth, but no relaxatior 
in technic should be tolerated. 


SURGERY OF THE JAWS 


In reconstruction of the jaws our principal aim is to rectify defect: 
in the framework which supports the overlying soft parts. 

In civil practice the plastic surgeon is occasionally called upon t 
correct the deformity which follows removal of more or less extensiv: 
sections of the jaws for malignant growths. The majority of thes: 
cases, however, are referred only after contracture has taken place anc 
often when nearly all chance of obtaining a good result has disappeared 

The great number of war wounds of the jaws in the last four year 
has increased the interest in this subject and many advances have bee) 
made in the methods of treatment. I wish again to emphasize th 
great importance of a close and early codperation with the denta 
surgeon in dealing with loss of substance in the jaws. ‘The denta 
surgeon should be responsible for constructing and placing a temporar: 
prosthetic apparatus which will prevent contracture of the soft parts 
and at the same time keep the fragments in position until the gap cal 
be filled with bone or cartilage; or, if the destruction is too great fo 


OF THE JAWS, LIPS AND CHEEKS 499 


plastic help he should institute the proper permanent prosthesis. The 
plastic surgeon should attend to the transplantation of bone and the 
reconstruction of the missing soft parts. 

Whenever the general surgeon undertakes destructive operations 
on the jaws without the codperation of the dental surgeon, he is not 
giving the patient the benefit of the best treatment. Nevertheless, 
strange to say, before this war this was seldom done, and even today 
some surgeons do not appreciate the importance of such help. 


Recent Injuries 


Ordinary fractures without loss of substance (or with only a small 
bony loss which will probably regenerate) are of no particular interest 
to the plastic surgeon, except as a secondary matter in connection with 
extensive destruction of soft parts. On the other hand, his part begins 
whenever there is enough destruction of bone following operation; 
disease or trauma, to call for reconstructive work. Associated with 
the loss of bone there is usually more or less laceration or destruction 
of the cheeks or lips, and these must be reconstructed or repaired over 
the proper prosthetic apparatus to preserve the desired contour, beforé 
we proceed to bone transplantation. Moreover, all pathological and 
inflammatory conditions should be cleared up and sufficient soft parts 
be provided to hold the transplant. In all fractures of the jaw, with 
or without loss of substance, early splinting is essential, and if there is 
accompanying laceration or destruction of the soft parts early closure 
(if this is possible) is of great importance in order to avoid subsequent 
contracture. In many instances of extensive loss of the soft parts, skin 
and mucous membrane may be sutured together temporarily, because 
much may be gained by this maneuver in hastening healing, and mini- 
mizing the formation of scar tissue. ‘Teeth should be preserved, even 
if loosened, and all bony fragments, which are not obviously useless, 
should be saved. 

Where there is loss of bone correct alignment.is of the greatest 
importance, with bony union if feasible. But if this is not possible 
without deformity, the alignment should be maintained by means of 
a temporary prosthetic apparatus until the gap (if not too large) can 
be filled with bone. 

The ultimate test of the utility of any method of reconstruction 
of the mandible is the ability of the patient to masticate ordinary 
food. As has been demonstrated clinically, this is possible provided 
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the occlusion is good, even if the union is not perfectly solid. 
Buried prostheses of wire, vulcanite, and other materials, have been 
used to fill defects in both upper and lower jaws, but their use is not 
to be recommended. Since the present work deals with plastic surgery, 
I shall not refer to the various methods employed in plating, wiring, 
or splinting, but shall describe only those connected with the use of 
free bone grafts and pedunculated flaps with attached bone. 


EXTENSIVE DESTRUCTION OF THE MANDIBLE AND THE 
SOFT PARTS 


In a recent article by Kazanjian and Burrows, in speaking of war 
wounds in which there is extensive destruction of the mandible and alsc 
of the soft parts, they emphasize the fact that the early effort of the 
surgeon must be directed toward treating shock, checking hemorrhage 
combating infection, removing foreign bodies, fragments of bone and 
soft parts which are without vitality, providing drainage, and support- 
ing the part. Frequent irrigation and changes of dressings are neces- 
sary. ‘Traumatic edema of the tongue and glottis may occur and ir 
extensive wounds the support of the tongue may have been destroyed 
so that, unless the patient is kept in a sitting position with the heac 
forward, the tongue will drop back and obstruct the breathing 
Tracheotomy should be done at once if the sitting position does not 
relieve the obstruction. Unless absolutely necessary a general anes: 
thetic should not be given, as aspiration pneumonia may occur. Wher 
sloughs and sequestra have been cast off and the granulations begir 
to be healthy, some of the secondary suturing may be done. 

It is best to feed the patient through the nares, although an eso. 
phageal tube may sometimes be used. As soon as conditions are favor- 
able the fragments of the mandible must be put into the proper positior 
and held by means of a temporary splint. The alignment should be 
directly under the alveolar ridges of the upper jaw, and sufficient inter 
maxillary space should be allowed. If teeth remain on the fragments 
the splint is fastened to them; if no teeth are present, a removable 
vulcanite splint is made to fit over the fragments. 

It is important to preserve the buccal sulcus if it still remains 
If it has been destroyed the mucous membrane should be divided alons 
its attachment to the alveolar ridge, a deep incision made along th 
margin of the jaw, the cut mucous membrane edge drawn down int 
this with sutures. the sulcus reéstablished and maintained by mean: 
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of flanges attached to temporary splints. Before the soft parts are 
closed an artificial jaw of normal size, made of vulcanite, is worn for a 
time; then the plastic closure is done, and still later a permanent 
artificial jaw is made. 

One of the most serious complications in gunshot wounds of the face 
and jaws is secondary hemorrhage, which occurs most frequently 
between the fourth and twelfth days, but has been reported as late as 
the forty-fifth day (Kazanjian and Burrows). The cause of the 
hemorrhage is usually sepsis, or injury to the vessel by foreign bodies. 
It is treated by digital pressure, properly applied packing, or by catch- 
ing and ligating the bleeding vessel. Occasionally it becomes neces- 
sary to ligate the external carotid artery. 


RECONSTRUCTION OF THE SUPERIOR MANILLA 


As a rule little can be done by plastic methods to reconstruct the 
upper jaw after loss of substance, although Morestin has been able in 
several cases, after repair of the soft parts, to reconstruct the superior 
maxilla partially by means of costal cartilage. The deformity due to 
the loss of bone framework can be much improved, however, by some 
prosthetic apparatus which will fill out the buccal depression, separate 
the nasal from the oral cavity, and restore the masticating surface. 


" RECONSTRUCTION OF THE MANDIBLE 
(LOWER JAW) 


The reconstruction of defects in the mandible may be accomplished 
by interposing bone or cartilage between the fragments. There are 
two general methods of filling the gap: (1) By the free transplantation 
of bone or cartilage; (2) a, by the transplantation of a pedunculated flap 
of skin, or of skin and muscle from which the bone has not been sepa- 
rated (usually a portion of the clavicle); b, by shifting in a section of 
bone from the mandible itself, without detaching it from the soft parts. 
This latter method cannot be used in large defects. 

The transplantation of bone to fill a defect in the mandible whether free 
or altached to a pedunculated flap, must not be undertaken until healing 
ts complete, and all avoidable chances of infection have been eliminated. 
The gap should not be filled for at least six months; a still longer period 
must elapse before the final result can be determined. 

It may be quite difficult to expose the mandible fragments with- 
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out opening into the mouth, and if this should occur the operation 
should be abandoned temporarily. Early infection, at the time of 
operation, will usually destroy the transplanted bone completely, but 
if the gap is not too wide sufficient callus may form to bridge the 
defect. Late infection (after several weeks) may not injure the graft, 
or only a portion of it may slough. Cartilage will be found much more 
resistant to infection. 

If the gap is less than 1.25 cm. (4 inch) long, union by natural 
growth may be expected, but if it is more extensive, bony union without 
interposition of bone is doubtful. Defects of the mandible larger. 
than 3. to 3.5 cm. (1) to 124 inches) should be repaired with free bone. 
grafts, or with pedunculated flaps to which bone is attached. The loss 
of nearly all of the horizontal ramus on one side makes the utility of 
bone transplantation somewhat uncertain, although some good results ° 
have been reported after even greater destruction; in these cases the use ~ 
of a permanent prosthetic apparatus has to be considered. 

When bone or cartilage is transplanted, immobilization of the. 
mandible and the transplant is important. This is usually accom.” 
plished by some apparatus that will fix the lower teeth to the upper — 
but the fixation may also be in the “open bite”’ position to avoid con- 
striction. The bone grafts may be secured with plates, by wiring - 
or by forcing the ends of the graft into slots cut in the mandibula: 
fragments. 

The Use of Bone or Cartilage Grafts.—Gallie and Robertson’: 
operation for the transplantation of free bone to fill defects in thi 
mandible is simple and satisfactory. They report good results ir 
filling gaps from 2.5 to 5. cm. (1 to 2 inches) inlength. The fragment : 
are exposed by an incision along the lower border of the jaw. The 
with a motor saw a cut is made 1.25 cm. (14 inch) deep and from 2. - 
to 5.cm. (1 to 2 inches) long, along the inferior border of each fragment . 
Care should be taken not to open into the mouth, or into a tooth socket - 
With an osteotome the saw cuts are spread apart, and a wedge-shapec 
gap is made in each fragment for the reception of the graft. Al 
interdental splint which has been previously connected to the teeth o. 
both jaws is now locked, with the teeth in exactly the correct relation t: ‘ 
each other, and this is used throughout the treatment. Seven anc 
a half centimeters (3 inches) or more of bony rib is removed and th 
rib is split lengthways on the flat. Half of the piece is then forced int - 
the prepared slots, the smooth side being toward the mouth, whil . 
the other half of the graft (smooth side out) is shortened and place: 
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. between the fragments on the exposed surface of the piece of rib wedged 
into the slots. The whole is sécured with kangaroo tendons passed 
ithrough drill-holes, and the soft parts are closed (Fig. 553-554). 

Cole transplanted free bone after preparing a bed for it. After 
,placing a section of decalcified bone between the fragments and allow- 
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Fic. 553.—Method of closing a gap in the mandible with free bone grafts (Gallie and 
+'Robertson).—1. The dotted lines indicate the slots made with the motor saw. 2. The 
‘split half of the rib with smooth surface toward the mouth cavity is placed in the slots 
awhich have been widened with the osteotome. 


(ing it to remain for three months, he removes it and implants a free 
igraft from the rib or tibia, which he secures to the fragrnents with 
‘silver plates. (The bed into which the graft is to be eventually placed 
thas also been formed by implanting temporarily, pieces of celluloid, 
‘vulcanite, or metal.) Cole has successfully filled defects varying from 
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Fic. 554.—Gallie and Robertson’s method, continued.—A portion of the other half 
lof the rib is placed between the ends of the fragments in contact with the first half, smooth 
surface outward, and all are secured by kangaroo tendon sutures. 


2.5 to 7.5 cm. (1 to 3 inches), and says he has had 70 per cent. 
of successes. 

Morestin has used shaped pieces of free cartilage to fill defects 
in the mandible. He has found that with the cartilage he can restore 
the contour and prevent recurrence of the deformity, and in addition 
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can obtain good functional results, although the union between cartilage 
and bone is not perfectly rigid. 

The Use of Pedunculated Flaps with Bone Attached.— Peunculated 
flaps from the neck or chest to which are attached bone from the clavicle. 
have been used to close defects in the mandible. These flaps may be 
composed of skin and bone, or skin muscle and bone. The operative 
procedure is extensive and causes a good deal of mutilation and muck 
subsequent scarring. In certain cases which call for a long piece 
of bone not detached from its overlying soft parts, this method is of 
value (Fig. 555). 

My experience has shown it to be poor surgery to attempt the repai) 
of the mandible and the soft parts at the same time. The soft parts 
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Fic. 555.—Method of closing a defect in the mandible and reconstruction of the lowe 
lip at the same time (Blair).—1. The dotted line indicates the proposed flap. A sectio 
of bony rib has been previously transplanted between the skin and the platysma muscl: 
2. The flap raised, the bone being grasped in forceps to avoid displacing it. 3. The fla 
in position. The bone has been wired into the defect in the mandible. The end of th 
skin flap is turned over to line the lip. This operation may be modified by using a sectio - 
of the clavicle. On the cadaver the method is admirable, but in actual practice it is witl 
out value. 


should be reconstructed first over the proper prosthetic apparatus 
and only after healing is complete, and after a considerable period ¢_ 
time has elapsed, should the defect in the mandible be filled. It } 
true that this procedure appears to take much longer, but in the ens 
time will be saved. In this type of work there is no short cut to succes : 
If a pedunculated flap with a portion of the clavicle attached °. 
used, the bone should be implanted between the fragments with exact] 
the same precautions as when a bone graft is transplanted, and shoul* 
there be accidental opening into the mouth cavity the operation shoul 
be postponed. The bone may be implanted in adjacent soft par. 
for several weeks (Imbert and Réal) and then shifted in, the soft par’ | 
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being utilized as a pedicle. This method has little to recommend it, 
for unless the transplantation is done within three weeks, absorption 
of the bone will begin and continue until the bone eventually disappears. 
On the other hand, this procedure can be successfully carried out with 
cartilage, which will not change in size; hence in certain cases it may be 
the method of choice. 

Pedunculated Flap from the Mandible.—Cavalié, Cole, Esser, and 
others, have used pedunculated flaps from the mandible itself. Cole’s 
method is simple and efficient, and an outline of his technic follows: 
A wide skin flap extending from the symphysis to the angle of the jaw 
is raised from the neck to the desired level. The posterior fragment is 


Fic. 556.—Method of repairing a defect in the mandible with a pedunculated bone flap 
(Cole).—1. The posterior fragment exposed and freshened. An incision is made through 
the soft parts over the outer aspect of the anterior fragment, and then through this incision 
with a saw a fragment is loosened. 2. The bone fragment attached to the soft parts asa 
pedicle. 3. Wire sutures in place which will draw the flap of bone and soft parts into 
position. 


thoroughly exposed, but only enough of the anterior fragment to 
show the width of the defect. A horizontal incision is made through 
the soft parts covering the outer aspect of the anterior fragment at a 
level immediately below the buccal sulcus. The basal margin of this 
portion of the jaw is then sawn off through the incision mentioned 
above. The periosteum on the inner aspect is then divided and lateral 
incisions through the platysma and deep fascia are made to form the 
pedicle which is loosened. If necessary the bone flap may be obtained 
from the mandible on the other side, the anterior belly of the digastric 
muscle being used as a pedicle. The ends of the mandibular fragments 
are freshened and the flap is shifted into the defect and secured with 
silver wire, which passes through the fragments through the pedicle and 
around the transplant. Drainage is provided and the soft parts are 
closed (Fig. 556). 

Cole’s experience has led him to prefer this method instead of free 
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bone grafts in all cases in which the gap is not over 3. cm. (114 inches) 
wide. He suggests the use of bilateral pedunculated flaps for repair 
of the symphysis. 

This, or some similar method of using a flap from the jaw has 
much to commend it. It is a simple procedure as far as manipulation 
is concerned, the circulation in the bone is assured, and the results are 
more promising than with free grafts. 

Irregularities of the Mandible.— We often see a quite marked bulg- 
ing or a depression of a portion of the lower jaw without interference 
with function. It is possible to remove the prominent area by chiseling 
off the bone. Depressions may be obliterated by placing properly 
shaped pieces of cartilage in the defect, and securing it to the bone. 
The periosteum may, or may not be opened according to the necessities 
of the operation. The incisions for both of these procedures should 
be made under the angle of the jaw. 


CONSTRIC TION OFYTHE. JAW 


Trismus.—Many cases of trismus of the muscles of mastication 
have been found following fractures (with or without loss of substance), 
or slight wounds of the soft parts. Much can be done to avoid this 
condition by the use of the ‘‘open bite” splint. Trismus may be 
successfully treated by gradual continuous stretching of the muscles 

Sclerosis of the Muscles.—In other cases the presence of a sclerosis 
of the muscles of mastication renders stretching practically useless 
We often find this type in old cheek or lip defects, due to ulceration o1 
infection, and in these the operation of Le Dentu, so successfully usec 
by Morestin, is of great value. The procedure is as follows: Ar 
incision, 3. cm. (114 inches) long, is made behind the angle of the jaw 
The insertions of the masseter and internal pterygoid muscles ari 
exposed, and with a knife and elevator loosened from the mandible; 
The wound is then sutured. In this way the constriction is relieved 
and the jaw is opened widely and braced with a wedge for three days 
One or both sides may be treated, as may be necessary. A few day - 
later the patient is able to masticate without difficulty. 

The treatment of anchylosis of the jaw caused by involvement c 
the joint is essentially an orthopedic problem, and will not be considere:: 
here. I might say, however, that excision of the condyle with a portio 
of its neck is the best procedure. 
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RECONSTRUCTION OF THE ORBITAL RIM AND THE MALAR 
BONE FOLLOWING INJURY 


Occasionally in civil practice, and often in the injuries of war, the 
plastic surgeon is called upon to correct deformities following the de- 
struction of the malar bone and the various portions of the orbital margin. 
The absence of the bony framework causes a deep depression, which 
cannot be corrected unless the framework is reconstructed.. Accom- 
panying these depressions there is usually extensive deep-seated scarring 
and great deformity. Not uncommonly the eye and one or both lids 
are destroyed. 

Morestin has been able to reconstruct the framework by the implan- 
tation of either auto or isocartilage, usually taken from the sixth and 
seventh cartilaginous ribs. 

The scar tissue is removed by gradual excision and healthy tissue 
is brought in from the edges. The lids, if any remain, are repaired 
and adjusted, or may be reconstructed. After this has been accom- 
plished, the bone defect is exposed and the cartilage is shaped to fill 
the defect. 

It is difficult to fasten the shaped cartilage securely to the bone 
(there is never rigid union between bone and cartilage), but much can 
be accomplished by mortising the edges and by utilizing any means 
which seems available for the particular case. JI have found, experi- 
mentally, that sutures should not be put through the cartilage itself, as 
ithey tend to cause a fracture at that point, but may very well be 
inserted through the perichondrium. 

A cuff of fascia lata may be sutured snugly around the opposed or 
mortised ends in certain situations. 

The contour of the normal side of the face should be reproduced as 
‘perfectly as possible. The soft parts are then closed over the cartilage 
‘inserts. All portions of the orbit may be reconstructed in this manner. 


In certain cases free fat grafts may be used in conjunction with the 
cartilage with excellent results. 


DEPRESSED FRACTURES OF THE MALAR BONE 


At times depressed fractures of the malar bone cause great deformity 
of the cheek. If the injury is old, then considerable difficulty may be 


* When excising the superior maxilla, if it is possible, the floor of the orbit should be pre- 
served by some such method as that described by Van Hook, as in this way sagging of the 
*ye-ball is prevented, and repair of defects in this portion of the cheek is much simplified. 


e 
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experienced in bringing the fragments into proper position, and it may 
be necessary to expose the bone through a skin incision. Before thi: 
is done, however, the attempt should be made to elevate the bone by 
means of a pair of ‘‘cow horn” dental forceps, which grasp the bon 
through the skin, as suggested by Manwaring. A good grip of the bon 
can be obtained by placing one point of the forceps over the orbita 
ridge, and the other under the margin of the body of the bone at it 
outer side, and there is little or no scarring of the skin. 
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CHAPTER XXI 
SURGERY OF THE LIPS (CHEILOPLASTY) 


General Considerations.—Defects or other deformities of the li 
calling for plastic surgery may be due to congenital malformatior 
trauma, ulceration (syphilis, etc.); very frequently to burns and 
the excision of growths. Except for harelip, which has been previous 
considered, plastic operations on the lower lip are required much mo 
frequently than on the upper. 

In reparatory operations on the lips we endeavor to construct 
mouth of proper size which can be opened and closed without difficult 
The lips must be lined with mucous membrane or skin, to avoid subseque 
contracture; they should be of normal.shape and have a vermili 
border. The lower lip should be sufficiently high to’ cover the teeth 
order to avoid drooling and the escape of food during mastication. 

Any portion of either lip may be destroyed or distorted, or both li 
may be implicated and call for reconstruction separately, or at the san 
time. | 

It is very important that the vermilion border be restored becau 
the lip will then be much more flexible and the appearance much ir 
proved. The vermilion border is very extensible, and even if on 
a small portion remains, by stretching and shifting it can be made 
form the border of the new lip. It has been suggested that a vermili 
border be tattooed on the skin, but this expedient will furnish only 
poor substitute for an edge consisting of mucous membrane. Hen 
the method should be discouraged. 

The elasticity and stretching capacity of tissues around the mou 
is remarkable, and to this we owe our ability to carry out some of t 
most common procedures. One-half and possibly a little more of t 
lower lip may be excised without excessive narrowing of the buc 
orifice. 

As far as possible incisions should be made to follow the natu 
lines of the face, and the flaps planned so that distortion and asy 
metry will be avoided. It is especially important that the commissu 
should be lined with mucous membrane, and that mucous membra: 
should be sutured to the skin in the formation of the new lip, for 
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this can be done, cicatricial contracture is prevented, and much sub- 
sequent discomfort avoided. 

In all of these operations in which flaps through the full thickness 
of the cheek are used the mucous membrane should be divided about 
1.cm. (3 inch) above the skin incision, thus giving a flap which can 
be sutured to the skin to form the new vermilion border. In planning 
flaps to reconstruct a lip they should be wide enough to cover the 
teeth, and long enough to be sutured into position without tension. 

In the restoration of the lips three methods may be used either alone 
or in combination. (1) By simple gliding with traction of the pedicle 
(French method); (2) by a flap from neighboring tissue with more or 
less twisting of the pedicle (Indian method); (3) by a flap from distant 
parts (Italian method). 


Fic. 557.—Hemangioma involving the vermilion border of the lower lip and the mucosa 
lining the lip.—r. Before operation. 2. After operation. An elongated ellipse of tissue 
was removed parallel to the length of the lip, and then a broad V-shaped area was removed, 
extending from the first defect to the gingivolabial fold. The edges were then sutured. 
No recurrence has followed. 


In addition, skin grafting is often used to cover the raw surface 
after the correction of ectropion, but the results are seldom as satis- 
factory as when more radical procedures are employed. 

The restoration may be done immediately, or after healing has taken 
place. 

IMMEDIATE RESTORATION.—Defects following operative procedures 
should be repaired at once whether on the upper or on the lower lip, 
and repair should ordinarily be undertaken immediately in wounds in 
which there. has been loss of tissue. In these cases the surgeon deals 
with normal tissues. 

SECONDARY RESTORATION.—By secondary restoration is meant the 
repair of defects after the edges have completely healed. These defects 
may follow the excision of tumors in which immediate restoration was 
-onsidered inadvisable, destruction following burns, and destructive 
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ulceration of various kinds. Many of the operations described unde 
immediate restoration of both the upper and lower lip may be utilize 
after excision of the scar tissue edges. 


Fic. 558.— Contracture of the face following a burn. Duration eight years.—1, 2 an 
3. Profile view and front views of the patient. Note the ectropion of the lids, the inabilit 
to close the mouth and the general involvement of the entire face with scar tissue. 


Fic. 559.—Contracture of the face following a burn, conlinued.—1, 2 and 3. Prof - 
and front views of the same patient after numerous operations in which one or two who 
thickness grafts were used around the eyes, but elsewhere the improvement was made ¢ 
tirely by shifting flaps of scar tissue, sometimes only a fraction of aninch atatime. Ni 
that the eyes can beclosed. The lips can be brought together normally, and the princi: « 
lines of tension have been relieved. 


I shall discuss the operation for malignant growths of the lip on 
from the standpoint of repair. I might say, however, that in eve 
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case of this type a wide margin should be allowed, and the shape of the 
excised area should be as uncomplicated as possible. 

Ordinarily the glands in the neck are removed through incisions 
which are independent of those used for closure of the lip, but opera- 
tions have been devised in which the glands may be removed through 
the same incisions. The advantage, of course, is obvious; there are 
fewer scars and the exposure is much better when a large flap is 
reflected. 

The deformities and defects of the lips vary so much in situation, 
shape and extent that a great many operations have been devised for 
their correction, many of these differing only in detail. 


RESTORATION OF THE UPPER LIP 


Immediate Reconstruction.—-The upper lip is the seat of malignant 
disease much more rarely than the lower, so that restoration following 
excision is less frequently required. In war wounds, however, many 
reconstructive operations on the upper lip have been necessary. 

For partial loss of substance unilateral or bilateral flaps may be 
ased. If the defect has the inverted V-shape, it can be corrected by 
suturing the edges at once, or later by freshening the edges and suturing. 
{n wounds due to trauma in which it is deemed advisable to delay 
tlosure, the mucosa and skin should be sutured together and the repair 
yostponed for a time, after which a modified harelip operation may be 
verformed. For partial defects some have employed unilateral flaps 
vith a lateral pedicle, as in the operation of Blasius who utilizes the 
nortion of the lip above the defect and the adjacent tissues of the cheek. 
Jnfortunately after this procedure the direction of the pull on the result- 
ng scar is across the natural folds. Flaps from the lower lip have also 
een used (the reverse of Estlander’s operation for the repair of the 
ower lip) but the method is inadvisable on account of the pre- 
‘arious blood supply. In any case, even if the flap lives, the result is 
“symmetrical. 

In cases in which the outer portions of the lip below the ale are not 
lestroyed, Dieffenbach’s operation may be used for either immediate, 
secondary repair. A vertical incision is made in the midline. 
seginning from the upper end of this, an incision is made on each side 
urving upward and outward around the ale, through the full thickness 

f the cheek. The tissues on the sides of the defect are shifted down- 


‘ard to form the free border of the lip, and the points which are below 
33 
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the ale are sutured in the midline. Teale’s operation is somewh: 
similar, and Lexer has modified it in order to give more freedom to tl 
flaps by making horizontal incisions extending outward from the upp 
end of the incisions curving around the ale. 

The disadvantage of these operations is that in many instances tl 
lip is contracted, and the nostrils may be nearly closed. It is well ; 
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FIG. 560.—Operation for the partial reconstruction of the upper lip (Blasius).—1 a1 
2. The flap X is shifted downward and inward, the lines CD and AB being sutured. 


bear the method in mind, however, as occasionally in harelip with, 
wide gap and very scant tissue some such method of relaxation may t 
necessary in order to make a closure. 

CoMPLETE Loss OF SUBSTANCE.—Many of the methods which wi 
be described for restoration of the lower lip cannot be employed for tk 
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Fic. 561. Fic. 562. 


Fic. 561.—Operation for the reconstruction of the upper lip (Dieffenbach).—The da» 
lines indicate the incisions. The flaps are loosened and shifted inward, being sutured 


the midline. 

Fic. 562.—Operation for the reconstruction of the upper lip (Lexer).—The dark lin: 
indicate the incisions. The transverse incisions give more freedom in shifting the flaps thz 
is found possible in Dieffenbach’s operation. 


upper lip for the reason that injury to the facial nerve and Stenson 
duct would follow, and the nostrils would also be encroached upon. 
BILATERAL FLAPS WITH LATERAL PEDICLES have been used t 
Lisfranc, who formed quadrilateral flaps by making horizontal inc 
sions, the upper being on the level of the nostril, and the lower contin 
ous with the commissures. The procedure is inadvisable for complet 
although it may be used in selected cases for partial restoration. 
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Burow, and C. Bernard’s modification of Lisfranc’s method consists 
n the excision of four triangles of normal tissue, in order to remove 
-edundant tissue and to facilitate the shifting of the flaps. 


Fic. 563.—Operation for closing a defect in the upper lip (Grant).—The growth is 
excised and lateral flaps are made through the full thickness of the lip. They are shifted 
nward and sutured. 


NA 
aaa 


Fic. 564. Fic. 565. 
Fic. 564.—Operation for the reconstruction of the upper lip (Lisfranc).—The flaps X 
ce with pedicles lateral as outlined, are shifted inward and sutured in the midline, AB 
° : 
Fic. 565.—Operation for the reconstruction of the upper lip (Burow).—The dark lines 
ndicate the incisions for the lateral flaps. The shaded triangular areas indicate the slack 
\ormal tissue removed. The flaps are shifted inward and sutured in the midline, AB to CD. 


Fic. 566.—Operation for the reconstruction of the upper lip (Denonvilliers).—1 and 2. 


eerie are outlined and shifted downward and inward, AB being sutured to CD in the 


BILATERAL FLaps witH PepictE BELOw.—Denonvilliers (1854) 
-onstructed an upper lip, which was totally lacking, by using two 
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large vertical flaps through the full thickness of the cheek with pedicl: 
below. The internal border of the flaps was continuous with the los 
of substance, and the external with an incision just in front of th 
masseter muscle, and extending from the inferior border of the lowe 
jaw to the level of the ala of the nose. A transverse cut joined the two 


Fic. 567.—Operation for the reconstruction of the upper lip (modified from Nélato 
and Ombrédanne).—1 and 2. The flaps are outlined as indicated and shifted downward an 
inward. The lines AB forming the border of the lip after the lines BC have been suture 
in the midline. 


The flaps were loosened and turned toward the midline where the uppe 
borders were sutured. The inner margin of the flaps form the fre 
border of the lip, and the mucous membrane is sutured to skin to forr 
the vermilion line. : 

Nélaton and Ombrédanne utilize a flap from each cheek with th 
pedicle below, but with the lateral incision not extending below th 
level of the commissures. This operation - 
an improvement on that of Denonvilliers ir 
asmuch as the commissures are not distortec 
the vermilion line is reconstructed, there 
little tension on the flaps, the lip is of tk 
proper height and well lined with mucosa. 

BILATERAL FLAPS WITH PEDICLES ABOVE.~ 

Fic. 568.—Operation for In Sédillot’s operation a rectangular vertici 
she Resa nts Va es flap is raised from each side with the pedic 
and Y, with pedicles above. above. Its base is on a level with the con 
are raised and shifted upward p 5 7 : : Sy. 0 
and inward, the free ends AB _Missures, and is continuous with it on its inn 
eoice being sutured in the border, the free end being at the lower margi | 

of the mandible. These flaps are shifted uj 
ward and inward, the lower borders being united in the midline. 

Szymanowski also used a flap with the pedicle above. The ax 
of the flap is downward and outward, and all the incisions are curve: 
The lower incision begins at the commissure, the upper at the level : 


the ala. 


ee 


SURGERY OF THE LIPS ey) 


The deformity following these operations is much more marked than 
when the pedicle is below; moreover, the lower lip is likely to be much 
distorted. 

Reconstruction of the upper lip has been attempted by using flaps 
from the forehead, but unless the under surface of the flap has been 
previously grafted, or has been folded on itself, the procedure is useless. 
This also holds for pedunculated flaps from the arm. If one of these 
methods is to be used my preference would be for the arm flap, but of 
course each case must be dealt with on its own merits. The Italian 
method, unless the flap has been previously lined, should not be used 
to reconstruct the upper lip. 


Fic. 569.—Method of forming an upper lip (Cole: by permission of the Editor of the 
Practitioner).—1. The outline of the hinged flaps with pedicles at the margin of the defect 
ire indicated by the dotted lines. 2. The hinged flap turned in and sutured in the midline. 
3. A flap from the scalp turned down and covering one-half of the lip. A flap from the 
bther side of the scalp is used to cover the other half. 4. The result of the plastic opera- 
tions. All defects should be closed by sutures, or grafted. 


SECONDARY RECONSTRUCTION OF THE UPPER LIP 


The utilization of the scar tissue which covers the surface of the 
defect is open to question, on account of poor circulation. Neverthe- 
‘ess, we are often tempted to use it, especially for lining a flap of skin 
drought in from elsewhere (the arm or forehead). I have had some 
success with tissue of this type, but a flap previously lined, or a flap of 
aormal skin turned in to line the defect, is to be preferred, and in the 
2nd will give the best results. 

Berger uses a single flap of sufficient width and length, with the 
pedicle below, to reconstruct the upper lip. It is slightly curved and 
1as a square end which is on a level with the top of the defect, its pedi- 
<le being on a level with the commissure, and its inner border continuous 
with the defect. It includes the full thickness of the cheek and is 
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shifted downward and inward, the upper border being sutured to the 
freshened edge of the lip on the opposite side. The margin of the lip 


I 


Fic. 570.—Operation for the reconstruction of the upper lip (Berger).—1. The outlia 
of the cheek flap which is shifted downward and inward to fill the defect. 2. The flap i 


position. 


is. formed by the inner edge 


of the flap, and the mucous membran 


lining is sutured to the skin to form the vermilion border (Fig. 570). 
Gurdon Buck’s Operation for the Reconstruction of the Upper Li). 


Fic. 571.—Operation for recon- 
struction of the upper lip (Buck).— 
The dark lines indicate the incisions 
outlining the flap from the lower 
lip, the pedicle of which is at the 
point D. This flap is shifted up- 
ward to, fill the defect in the upper 
lip, and is sutured to the freshened 
normal edges. 


by Using a Flap from the Lower Lip.— 
He divides the extremity of the lowe 
lip where it joins the cheek through it 
entire thickness at right angles to it 
border for 2.5 cm. (i inch). From th 
end of this incision he makes another in 
cision 3.75 cm. (1}4 inches) parallel t: 
the lip border and extending toward th_ 
chin. If necessary, he partially divide’ 
the base of this quadrilateral flap wit 
an oblique incision which gives mor , 
freedom to the flap. The remaining poi? 
tion of the upper lip is loosened an 
shifted toward the defect, and the ve! 
milion edge of the half‘lip is separate 
sufficiently to meet that of the flap fro1, 
the lower lip. After the edges of tk 
gap have been freshened, the flap | 
sutured into place. Subsequently it b: 


comes necessary to lengthen the commissure on that side (Fig. 571 
_ I was able in one instance to reconstruct the upper lip—in a ca‘! 
in which there was also anchylosis of the jaws and complete obliteratic' 
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of the buccal mucosa on that side--by employing the following pro- 
cedure: the cheek was separated from the jaws on the right side and 


I 2 3 
Fic. 572.—Restoration of the upper lip and lining the cheek, for a defect following 
noma. Duration twelve years.—1. Note the absence of the right side of the upper lip 
and ala. The upper teeth have been turned outward by scar contracture. The jaws are 
locked. 2 and 3. The result of turning up a pedunculated flap from the neck to line the 
check. Note the neck scar and the position of the pedicle. 


was lined by using a pedunculated flap turned up from the neck. After 
the lining had become assured the vermilion border was detached from 
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Fic. 573.—Restoration of the upper lip, continued.—1. After the lining of the cheek was 
assured the pedicle was cut and fitted into position. The upper lip was loosened on the 
left side and shifted toward the right. The lined cheek was shifted inward and the flaps 
were sutured, thus filling the defect. The vermilion border was formed with flaps from the 
upper and lower lips. Photograph taken ten days after the operation. 2. Shows the 
result of the repair of the ala by means of a flap from the cheek covering a flap turned down 
from the nose. 3. Five months after discharge from the hospital. Compare with the 
original condition, The jaws can be partially opened as the result of removal of the condyle 
on the right side. Secondary shaping operations will be necessary to complete this case. 


the remaining portion of the lip on the other side, and then by means of 
a horizontal incision close to the nose the lip was loosened and shifted 
toward the defect. The lined portion of the cheek was then shifted 
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inward and sutured to the lip flap from the other side, and the vermilion 
border was completed by joining that on the upper to a flap obtained 
from the lower lip. The angle of the mouth was subsequently length- 


ened and the result was satisfactory, the lip being lined with mucous 


membrane and with a portion of the pedunculated flap which had been 
turned up from the neck to line the cheek. Subsequently the condyle 


was removed on that side, and motion of the jaw was improved (Figs. | 


572-573): 


IMMEDIATE RECONSTRUCTION OF THE LOWER LIP 


FRENCH METHOD.—This method ordinarily entails a considerable 


amount of tension on the line of sutures. Then, if any infection occurs . 


—which is not an infrequent happening—we may have a fistula in the 


suture line, or a notch at the margin. In other cases the wound’ will ; 


(\ (\ 
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FiG:, 5:74. FiG..-$:75: 

Fic. 574.—Closure of V-shaped defect.—1. A V-shaped excision of a growth in the 
midline has been made. 2. The edges have been closed in a vertical line. If the gap is 
wide the method is not to be advised, inasmuch as the tension may cause the stitches to 
tear out. 

Fic. 575.—The W-shaped excision of Bouisson.—The growth has been excised by a 


W-shaped incision. The points A and C are joined and the wedge B is drawn up to - 


complete the closure. 


break down completely. Square flaps are more satisfactory than tri- 
angular flaps. 


ParTIAL Loss oF SuBSTANCE.—When we have a small V-shaped _ 


defect, the edges may be approximated and sutured. If the gap is 
wider, Nélaton and Ombrédanne’s operation is advisable. A V-shaped 


area of tissue from the full thickness of the lip containing the growth is. 


removed with a wide margin of normal tissue. This wedge of tissue 
extends down to the point of the jaw. Then one or two incisions (as 
may be necessary) are made parallel to and below the jaw extending 


as far out as the carotid artery, and through these incisions the glands « 
are removed. The lip and neck wounds are then closed, drainage being 


provided for. Suture of the lip defect causes great constriction of the 
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mouth which, however, can be remedied by making an angled incision 
in the cheek on each side, and lengthening the commissures. Care 
must be taken to suture skin to mucosa everywhere (Fig. 576). 
CoMPLETE Loss oF SUBSTANCE.—AII flaps from the chin are without 
1 lining of mucosa, and for this reason will subsequently contract. 


(3 


Fic. 576.—Operation for repair of lower lip (modified from Nélaton and Ombrédanne).— 
-, Shows extent of excision of lip. The dark line indicates the neck incision for removal of 
he glands. 2. Result of closure of lip defect sHowing constriction of mouth. 3. The line 
\B is sutured to the line BC. Along the line ED the buccal mucosa is sutured to the skin. 


[he single square flap as used by Chopart (1785) which is drawn up- 
‘yard vertically is undesirable because the subsequent cicatricial con- 
‘racture usually draws down the newly formed lip and there is a median 
tutter through which the saliva runs. Some improvement on this 
method may be made by lining the lower lip with a pedunculated flap 


Fic. 577.—Chopart-Alquié’s operation for the reconstruction of the lower lip with a 
uare flap, pedicle inferior.—1 and 2. Two vertical incisions prolonging the sides of the 
dss of substance are made as far down the neck as necessary. The flap is loosened and 
aifted upward into the defect. This forms the lip without a lining. Alquié modified 
‘-hopart’s operation by lining the lip with pedunculated flaps of mucous membrane ABC 


nd A’B’D from each cheek. 
f cheek mucosa from each side, which is sutured across the midline, as 
uggested by Alquié (1855). But this will not always counteract the 
‘endency for the new lip to retract. A relaxation incision across the 
eck below the chin may be of advantage when this type of operation 
3 chosen (Fig. 577). 

The flap from below may have a split pedicle, one portion from 
ach side of the midline, as in Zeiss’ operation; or the flaps may be 
ouble, one from each side, as used by Szymanowski. 
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Bilateral flaps stretched transversely are even less desirable thai 
the square flaps, because they are less mobile. They may be usefu 
for the small losses of substance, but the advisability of utilizing thi 
method for total restoration of the lower lip is questionable. In th 


y 
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FIG. 579. 

Fic. 578.—Operation for the reconstruction of the lower lip with double vertical flap 
pedicles below (Zeiss).—The dark lines indicate the outlines of the flaps which are shift« 
upward. The V-shaped area X below the flaps is used as a buttress. The newly forme 
lip is without an epithelial lining. 

Fic. 579.—Operation for the reconstruction of the lower lip with lateral flaps, pedicl 
external (Serre).—The lower lip has been removed leaving a quadrangular defect. Ani 
cision on each side is made prolonging the commissures. Another incision is made parall 
to the above, and on the level with the lower border of the defect. The flaps thus ma 
through the full thickness of the cheeks are shifted inward and sutured in the midline A 


to A’B’. 


operations of Lisfranc (1829), Malgaigne (1834), or Sédillot (1856 
horizontal or slightly curved incisions are made from the angles ou 
ward as far as the masseter, and the flaps thus formed are drawn inwa) 
and sutured in the midline. To this group may be added the operatic. 


‘A l 


Fic. 580. Fic. 581. : 
Fic. 580.—Operation for the reconstruction of the lower lip (Lisfranc).—The dé ; 
lines indicate the incisions. The points A and B are approximated and the edges i. 


sutured vertically in the midline. 
Fic. 581.—Operation for the reconstruction of the lower lip (Sédillot).—The dark li 


indicate the incisions. The flaps are then shifted toward the midline and sutured vertical J 
AtoB. (Note the utilization of small flaps from the vermilion border of the upper lip 
each side, C and D, to form a margin for the lower lip.) 


} 

of Pollosson, who uses an angled incision. Sédillot utilizes a flap of t 
vermilion border taken from the upper lip on each side. ¥ 
In this group Dieffenbach and Desgranges (1853) utilize the vill 
milion border of the upper lip to surround the mouth, secondary ope { 
tions being necessary to lengthen the commissures. The operation | 
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C. Bernard leaves the upper lip much puckered, and excision of triangles 
of healthy skin at the angles, after the method of Burow, is used to 
correct this defect. 

The operation of Nélaton and Ombrédanne, which was previously 
described when we spoke of partial loss of substance, is a much better 


Fic. 582.—Operation for the reconstruction of the lower lip (Beau).—1z and 2. The 
dark lines‘indicate the incisions. The flaps A and B are shifted upward and sutured in the 
midline. They are buttressed on the point X. 


Fic. 583.—Operation for the reconstruction of the lower lip (IWeber).—1 and 2. The 
dark lines indicate the incisions outlining the flaps X and Y, which are raised and super- 
imposed. The point B is sutured to the commissure at D, and the point E to the base 
of the flap X at C. The newly formed lip is without epithelial lining. 


POR. - 


Fic. 584.—Combined operation for the reconstruction of the lower lip (Serre).—1. The 
\dark lines indicate the incisions. The flap X is shifted upward. The vermilion line BC 
is shifted in the direction of the arrow and sutured to AN. The cheek flap MKH is under- 
cut and shifted upward, K being sutured to A. The flap X is then shifted upward, the 
edge EL being sutured to DN. 2. The dark lines indicate the incisions. The flap Y is 
shifted upward, NK being sutured toFH. The flap X is shifted outward, theline AB being 
sutured at the line EO. 


procedure for widening the mouth, and by its use the sacrifice of the 
triangles of skin is avoided. 

Flaps stretched obliquely are also less mobile than square flaps, 
and are even less desirable than the flap with its pedicle transverse, 
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as the lower border of the new lip soon retracts. These flaps may be 
unilateral (Roux, 1828, and Szymanowski) with pedicle below and 
oblique, or bilateral (Beau, 1869, and Weber) with pedicles below and 
oblique. In these flaps there is, of course, no mucous lining, so that 
they soon contract. 


Fic. 585.—Operation for the reconstruction of the lower lip with lateral flaps, pedicles 
below (Dieffenbach).—1 and 2. The outlines of the flaps through the full thickness of the 
cheek are indicated by the dark lines. They are shifted inward and sutured A to B ir 
the midline. The defects left in the cheeks are filled by shifting in neighboring soft parts, 


Fic. 586.—Operation for the reconstruction of the lower lip with lateral flaps, pedicle: 
below (Adelmann).—1 and 2. The dark lines indicate the incisions which penetrate to th: 
mucosa. The flaps are shifted inward and are sutured in the midline. The cheek defect 
are narrowed by drawing in the surrounding soft parts. The lip thus formed is not liner 
with epithelium. 


Fic. 587.—Operation for the reconstruction of the lower lip with lateral flaps, pedicle , 
below (Jésche).—1 and 2. The curved dark lines indicate the incisions through the fu { 
thickness of the cheeks. These are shifted inward and sutured in the midline, A to F 4 


Erichsen excises triangles of normal tissue at the angles, and in th i 
midline below, but when the wounds are closed there is constrictio' 
of the buccal orifice together with a considerable amount of scarring. - 

All of the operations by the French method in which bilateral flap ° 
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are used are designed to reconstruct symmetrical lesions of the lip, 
exactly similar procedures being carried out on each side. When the 
lesion is not symmetrical some combined method, such as that suggested 
by Serre in which a lateral flap and a flap from below are shifted, may 
be advantageous, although the result may not be a cosmetic success. 
INDIAN METHOD. FLAPS FROM THE CHEEK AND Cuin.—The ped- 
icles may be below, as typified by Dieffenbach’s operation in which a 


I 2 


Fic. 588.—Operation for reconstruction of the lower lip (Heurtaux).—1. The dark line 
indicates the incision. The dotted lines show the area of redundant tissue which should 
be excised when the flap is in position. 2. Shows the flap sutured into the defect. 


flap through the full thickness of the cheek is shifted in from each side 
and sutured in the midline. Adelmann’s operation is much like that 
of Dieffenbach’s except that the flaps are much more extensive, the 
external border being on the masseter muscle, and the incisions do not 
go through the mucosa. Nélaton and Ombrédanne have also modified 
Dieffenbach’s operation. In Jasche’s operation the incisions are curved 


Fic. 589.— Operation for the reconstruction of the lower lip with lateral flaps, pedicles 
»elow (Reid).—1 and 2. The dark lines indicate the outlines of the flaps through the full 
vhickness of the cheeks. They are shifted inward and sutured in the midline, A to B. 


ind pass from the commissures outward and slightly upward, and then 
jownward, parallel to the borders of the defect, as far as necessary on 
che neck. The full thickness of the cheek is included. Heurtaux 
1893) makes a similar curved incision, but uses only one flap. In 
order to prevent puckering of the skin on the convex side of the curve 
1€ excises a triangular-shaped piece of skin. The excision of the skin 
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may be obviated by making the original incision curve backward so 
that the entire cut has an S-shape. 

In Ried’s operation the incisions are curved much the same as in 
Jasche’s, but when the lower jaw is reached they are brought back paral- 


lel to it toward the chin. 
\ 
i 
ie 


Fic. 590.— Operation for the reconstruction of the lower lip with lateral flaps (Polloson).— 
t and 2. The dark lines indicate the incisions through the cheeks. The lateral flaps are 
shifted inward and are sutured in the midline, A to B. The mucosa is brought forward 
and sutured to the skin to form the vermilion border. 


« 


Fic. 591.—Operation for the reconstruction of the lower lip with lateral flaps (Berger).— 
I and 2. Incisions continuous with the commissures are made on each side and th 
mucous membrane and skin are sutured together. 


j 


Fic. 592.—Operation for the reconstruction of the lower lip with lateral flaps, con 
tinued.—1 and 2. Several weeks later flaps are made as indicated by the dark lines, an 
shifted toward the midline, where they are sutured, AC to BC. 


Berger performs Dieffenbach’s operation in two stages. This! i: 
much safer, although it takes longer to secure a result. He makes : 
horizontal incision from each corner of the mouth extending the desire: 
distance. This penetrates all the tissues down to the mucosa, whic’: 
is divided 1. cm. (25 inch) above the skin incision. The flap of mucos 
is turned out and sutured to the skin on the lower side, and will even- 


SURGERY OF THE LIPS 527 


tually form the vermilion border of the new lip. The skin and mucosa 
are sutured together in all places where this is possible. This procedure 
makes an opening twice the length of the normal mouth. After several 
weeks the scar tissue is removed from the edges of the lip defect and 
along the upper border of the cheek incision. Lateral incisions are 
made on each side from the corners of the mouth downward, and parallel 
to the borders of the lip defect, and the flaps thus made, including the 
‘ull thickness of the cheek, are shifted toward the midline. Sutures 
ire inserted and the lip and mouth reconstructed. The lateral open- 
ngs left by shifting the flaps are filled by undercutting and shifting in 
the soft parts. A similar procedure may be used on one side only if the 
lefect is unilateral. 

Nélaton and Ombrédanne’s Operation for Extensive Loss of Sub- 
stance of the Lower Lip.—The defect is first made triangular in shape. 
\ vertical incision is made on the neck from the apex of the triangle. 
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FIG. 593.—Operation for the reconstruction of the lower lip in extensive defects 


modified from Nélaton and Ombrédanne).—1 and 2. The dark line indicates the incision 
‘aade on each side of the defect to form the flap X. 


rom the angles of the mouth incisions are made through the skin only, 
0 just below the tragus, and then from this point parallel to the border 
f the defect downward below the lower edge of the mandible. The 
nucous membrane is then divided on the cheek 0.8 cm. (about 14 
nch) above the skin incision, and in reflecting the flap downward the 
perator also divides it along the anterior border of the masseter. 
Mucous membrane is sutured to skin to form a new vermilion border. 
The flaps are reflected, care being taken not to disturb the parotid 
‘land or the facial artery. After excision of the glands the lower 
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mucous border is sutured to the mucosa of the lower jaw, and the flaps 
are raised and the necessary sutures are inserted, thus closing the lip 
defect. This is certainly an effective procedure but is quite radical, 
and should be undertaken only in exceptional cases (Figs. 593-594). 


I 2 


Fic. 594.—Operation for the reconstruction of the lower lip in extensive defects, con 
tinued.—1. The flap X turned back. Y indicates the lining of the lower lip formed fror 
the mucous membrane of the cheek. 2. The flaps sutured in position, and the lip forme¢* 


FLAPS WITH LATERAL PEDICLES.—These flaps are easy to obtain anc: 
apparently fill the defect nicely, but unless they are lined little can b 
accomplished. It is best to employ a lining flap first, obtained fron 
the situation most favorable, and then cover the raw surface witl: 
the lateral flap. 


Fic. 595.—Operation for the reconstruction of the lower lip (Anger).—1 and 2. Tt 
dark lines indicate the incisions made to form the flap which is raised from the chin ar 
neck. It is shifted upward to fill the defect. The lip is not lined with epithelium. 


The defect from which the flap is raised can usually be closed b ; 


undercutting and shifting neighboring skin; when this is not possib! 
the raw surface should be grafted. The use of lateral flaps withov 4 
lining cannot be recommended, but as this type of flap may be used i” 
combination with others, I shall mention some of the methods. 

The flaps are raised from the skin of the chin or neck, and may Te 
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unilateral or bilateral. Anger (1877) utilizes a unilateral quadrangular 

‘flap from the skin of the neck and chin to repair a total absence of the 
lower lip. For a less extensive defect Ledran shifts up a flap from the 
chin. Berg does a very similar operation. 


Steal i. x S 
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Fic. 596.—Operation for the reconstruction of the lower lip (Ledran).—1 and 2. The flap 
X is outlined by dark lines. It is shifted upward, the line AB being sutured to CD. 


Fic. 597.—Operation for the reconstruction of the lower lip (Berg).—1 and 2. The 
‘flap is indicated by dark lines. This flap is raised and shifted to cover the defect, the point 
*B forming the commissure at D. 


Fic. 508. Fic. 599. 

Fic. 598.—Operations for the reconstruction of the lower lip (Dieu-Lafoy).—The flaps 
are outlined by the dark lines. They are shifted upward and sutured in the midline, the 
points A and B meeting at the lip margin. 

Fic. 599.—Operation for the reconstruction of the lower lip (Auvert).—The dark lines 
ndicate the incisions. The flaps are shifted upward and sutured in the midline, the points 
F and C meeting in the midline of the margin of the lip. 


BILATERAL FLAps.—Dieu-Lafoy uses a double flap for repairing 
1 wide but comparatively shallow loss of substance. He makes a 
midline vertical incision to the inferior border of the mandible, and then 
two lateral incisions of the desired length along the inferior border 
of the lower jaw. Auvert, for more extensive defects, uses much larger 


flaps. He makes a median incision down to the thyroid cartilage, and 
34 
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lateral incisions in the skin of the neck. The flaps are loosened and 
shifted upward. 

FLAps WITH A DouBLE PEpiIcLeE.—This method has been used by 
Viguerie-Morgan, Wolfler, Mazzoni, and others. <A bridge flap is made 
by means of a horseshoe or widely spread V-shaped incision, parallel 
to the border of the inferior maxilla, and extending as far on each side 
as may be necessary. ‘The commissures are 
lengthened by horizontal incisions parallel to 
the above. The flap thus marked out is 
separated from the underlying tissues and 
shifted upward to cover the defect. Re- 
dundant tissue will be found at the com- 

Fic. 600.—Operation for Missures and should be removed in the way 
the reconstruction of the lower best suited to the case. Sandelin uses the 
lip (Viguerie-M or gan).—The : . HO 
double pedicled flap is outlined bridge flap, and in addition to sutures holds 
aes WUNAiee hts eee ioe it in position by means of a tack (I have 

found this useful and have employed a wire 
staple) driven through the flap into the mental process of the mandible. 
He then covers the upper border with a double-pedicled flap of mucosa 
from the upper lip, after the method of Schulten, which will be de- 
scribed later. 

I'LAps witH PEDICLES ABOVE.—When extensive defects of the lowe 
lip are closed by flaps with pedicles above, these must be bilateral 


Fic. 601.—Operation for the reconstruction of the lower lip (Sédillot)—1 and 2. Th 
lateral flaps with pedicles above are indicated by the dark lines. They are raised an 
turned upward and inward, the extremities AB and A’B’ being sutured together in th 
midline. The square area C on the chin supports the flaps. 


This method has been used by several surgeons, and the operation c 
Sédillot (1848) may be taken as a type. He raises from each side : 
flap of sufficient width and extending from the level of the commissure 
vertically downward as far as necessary on the neck. The flaps ar 
turned upward and inward, and are sutured in the midline and acros 
the base. Sédillot did not at first utilize the mucous membrane linin » 
the upper portion of the flap, but Bouisson attempted to line the li 
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with it, and later Sédillot used a portion of the vermilion border of the 
upper lip from each end to cover the commissures and a part of the 
margin of the new lip. 

Nélaton and Ombrédanne employ a curved flap from each side, 
utilizing the buccal mucosa on the flap, and also a portion of the ver- 
milion line of the upper lip to complete the border of the new lip. This 


Fic. 602.—Operation for the reconstruction of the .ower lip (Lallemand).—The dark 
lines indicate the incisions outlining the flap X. It israised and shifted upward into the 
defect, the point F meeting the point D. 


method is not a desirable one because the mucous lining of the lip 
is lacking over a considerable portion, the commissures are distorted, 
and secondary operations become necessary. In addition, the upper 
border of the lip will often become everted. 

BUTTRESSED FLApS.—Jumping a flap from the chin or neck over 
intervening skin and underlying tissues on the chin, whose attachments 


| 
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Fic. 603.—Operation for the reconstruction of the lower lip (Langenbeck).—1 and 2. The 
flap I is superimposed and buttressed on the area 2, which is not detached from the chin. 


are undisturbed, is an old method and, as far as support is concerned, 
presents a good deal of advantage over other procedures in which lateral 
attachments and sutures are mainly depended upon for support. 
|The flaps may be unilateral or bilateral. Lallemand (1824) obtained a 
single flap of suitable size and shape from the neck below the defect, 
jumped it over the undisturbed tissues on the chin, and sutured it into 
the defect. 


Langenbeck employs a single flap from the chin just below the defect. 
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Landreau uses a half-curved single flap of sufficient length and widt} 
from the chin and cheek with its pedicle lateral, and level with the com 
missure on one side. ‘The flexibility of the tissues allows the flap t« 


Fic. 604.—Operation for the reconstruction of the lower lip (Landreau).—1 and 2. Tt 
curved flap X is raised and shifted into the defect, A’B’ being sutured to AB. 
be straightened and sutured into position, resting on the undisturbe 
tissues of the chin (Figs. 603-604). 
Trélat’s operation (1861) may be taken as a type of the use « 
bilateral flaps. A quadrilateral flap is raised from each side of tk 


Fic. 605.—Operation for the reconstruction of the lower lip ({rélat).—1 and 2. T 
flaps X and Y are raised and sutured in the midline, CD to C’D’. They are buttress 


on the area M. 


chin leaving a square broad area undisturbed on the point of the chi. 
Triangles of excess tissue down to the mucosa are removed from t)] 
corners of the mouth. The flaps are loosened and shifted upward ar 
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Fic. 606.—Buchanan-Syme’s operation for the reconstruction of the lower lip.—1 ¢1 
2. The dark lines indicate the incisions. The flaps are shifted upward and sutured in 
midline, HM toLN. They are buttressed on C. - 


sutured in the midline and to the undisturbed area on the chin. Til 
will leave two uncovered surfaces on each side of the chin which m, 
be sutured or else grafted. This seems to me a better operation thi 
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that of Blasius’ or Buchanan-Syme’s, because the buttress on the chin, 


being square instead of pointed, gives better support. 


curved incisions and in Buchanan-Syme’s 
operation the incisions are angular. Dowd’s 
operation is very similar to that of Buchanan- 
Syme, but an additional incision is made 
through the cheek, extending from the com- 
missures outward in order to mobilize the 
flaps more completely (Figs. 605-607). 
DOUBLE-PEDICLED Fraps.—Ollier uses a 
curved bridge flap with pedicles on each 
cheek, according to the method of Viguerie- 
Morgan, but instead of shifting up all the 
chin tissue a central buttress is left, and the 
bridge flap is jumped over it and sutured 
into position. This is an improvement on 
Viguerie-Morgan’s operation. Morestin 
and J. F. Baldwin use a similar method, but 
line the lip with a flap of scar tissue before 
shifting the double-pedicled flap upward. 
Grant’s Operation.—A quadrangular ex- 
cision is made. Then from the inferior angle 
of the wound on each side an incision is 
carried obliquely downward and backward 


Blasius used 


Fic. 607.—Operation for 
restoring the lower lip (Dowd). 
—The dark lines indicate the 
incisions made in the removal 
of the growth (entire lower 
lip) and for the formation of 
the flaps. The lateral flaps 
are through the full thickness 
of the cheek and when united 
the point A issutured to A’, and 
B to B’. The mucous mem- 
brane is divided slightly higher 
than the skin in making the 
flap, thus providing a vermilion 
border when it is sutured to the 
skin. CC indicate wedges of 
slack tissue to be removed. 


across the mandible, on a line about equidistant between the angle 


and the symphysis. 


Fic. 608.—Cheiloplasty (Morestin).—1. The dark lines indicate the incisions. 
flap of sear X with pedicle above, which is turned up to line the lip. 


The double pedicled flap Z which is raised. 
the buttress Y. 3. Diagrammatic midline section. 
Z. The flap C corresponds to the flap X. 


Through these incisions, which are lengthened 


CaB 
y A 
Cc 
A 
A 6’ B 
3 4 
The 


The buttress flap, Y. 


2. Shows the flap Z raised and placed above 
The flap AB corresponds to the flap 
4. The flaps in position. 


as needed, the submaxillary glands are removed, a separate incision 


being required for the submental gland. 


The edges of the cheek flaps 
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are then sutured in the midline, and are fixed and supported by the 
buttress on thechin. Tension sutures may be necessary, and the angle: 
of the mouth may have to be lengthened (Fig. 609). 

FLAPS FROM THE UPPER LIP may be unilateral or bilateral, accord. 
ing to the width of the defect. They have the advantage of being 
lined with mucosa and the utilization of a portion of the red border o: 


I 


Fic. 609.—Operation for restoring the lower lip (Grant).—1 and 2. The dark line 
indicate incisions made in removal of growth on the lip, and for the plastic repair. 3 
Shows retraction of the tissues after the incisions are made. The tissues on the chin ar 
not disturbed. 4. Shows the wound closed. This operation is a good one and has th 
advantage of a buttress on the chin. 


the upper lip near the angles insures a satisfactory commissure. Thes: 
flaps seldom evert, and good results are usually obtained. 

Larger’s Operation (1894).—An incision is made through the ful 
thickness of the upper lip at the junction of the outer and middl. 
thirds. This is extended upward and outward toward the ala, to th 
naso-labial fold. Joining this a second incision is made parallel to thi 
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Fic. 610.—Operation for the reconstruction of the upper lip (Larger).—1 and 2. Th 
flap outlined by the dark lines on the upper lip is shifted downward and, after removal ¢ 
the portion of the vermilion border, is sutured into the defect AB to CD. 


fold and extending downward to a point below the level of the commis 
sure. The portion of the vermilion border which is attached to th 
lower border of this flap is removed. The flap is shifted downward an. 
sutured into position, and skin and mucous membrane are unite 
wherever possible. The cheek wound is then closed. In this operatio 
the outer third of the vermilion line of the upper lip is destroyec 
Guinard utilizes this mucous membrane in the formation of the gingive { 
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labial groove, which is an improvement, and Morestin has employed 
this portion of the vermilion line (leaving it attached to the upper lip) 
in forming the commissure and outer portion of the border of the newly 
formed lower lip. I have obtained excellent results with this method 
(Fig. 610). 

Estlander used a single flap running upward and outward across 
the naso-labial fold, with its base at the junction of the outer and middle 


Fic. 611.—Operation for the reconstruction of the lower lip (Estlunder).—1 and 2. The 
flap X, from the upper lip and chin, is turned and shifted downward into the defect. The 
free end A is sutured into the defect at B. 
third of the upper lip. The scarring is more noticeable, the flap has to 
be twisted 180° on its pedicle, which is quite narrow and the blood 
supply is doubtful. In my opinion this procedure is not to be com- 
pared with the modifications of Larger’s operation (Fig. 611). 

The bilateral flap of von Bruns gives almost a double Larger’s 
operation. The flaps do not encroach so much upon the upper lip, the 


| | [A A) 


y Pe 


te 


Fic. 612.—Operation for the reconstruction of the lower lip (Bruns).—1 and 2. The 
flaps from the upper lip are outlined by the dark lines. They are shifted downward to fill 
the defect, AB being sutured to CD in the midline. 


inner border being in the naso-labial fold. As the best operation I 
would suggest a modification between the two methods to suit the 
individual case (Fig. 612). 

FLAPS FROM THE SKIN OF THE NECK as originally employed are not 
to be advocated. Delpech (1823) and many others, used an oval flap 
with its pedicle just below the chin and extending to the sternal notch. 
Its width should be sufficient to fill the defect, and it should be long 


536 PLASTIC SURGERY 


enough for its free end to be reflected on itself to line the lip. Ther 
the flap is twisted 180° and sutured into the defect. Voisin (1835° 
used a triangular flap with its base above, and did not attempt tc 
line it (Figs. 613-614). 

Flaps have also been raised with a lateral pedicle, but without 
much success, as retraction usually takes place. My experience witl 
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Fic. 613.—Operation for the reconstruction of the lower lip (Delpech).—1 and 2. Th 
flap as outlined is raised from the neck and is folded on itself at the line AB. The pedicl 
is then twisted, the points A and D and B and C being brought together. 


neck flaps has not been entirely unfavorable, in fact at times nec 
flaps may be used to great advantage. <A neck flap with its base abov 
may be turned up without twisting to line the lip when mucosa canno 
be obtained, and its surface be covered with a flap, or flaps, fron 


Fic. 614.—Operation for the reconstruction of the lower lip (Voisin).—1 and oy MWh 
flap as outlined is raised from the neck and, after twisting the pedicle, is sutured into th | 
defect, the points A and D, and B and C, being brought together. This flap is not line 


elsewhere. In due time the pedicle is cut, the chin is shaped, and an 

fistulous tracts are attended to. The free end may be reflected oni | 
self and allowed to heal before shifting. The under surface of the fla 
may be grafted either by the open or by the buried method, and the } 
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after being twisted may be sutured into the defect. These procedures, 
of course, require preliminary preparation if they are used imme- 
diately to fill an operative defect. 
Mauclaire constructed a lower 
lip and also replaced the skin below 
(which had been removed at opera- 
tion), by using a flap whose pedicle 
was below on the neck at the side of 
the defect. The body of the flap ex- 
tended up over the sterno-mastoid 
muscle, and its free end was on the 
mastoid process, so that the portion 
which was to form the lower lip was 
covered with hair. This operation 
is defective, inasmuch as there is no 
lining provided for the lip, and when 
_itis used the under surface of the free 
end of the flap should be grafted 
previously, inorder to furnish a lining. 
ITALIAN Metuop.—There is little 
to be gained from the use of a flap 
from the arm in the immediate re- 
storation of a lower lip unless this flap __ FG. 615.—Operation for the restora- 
A tion of the lower lip and skin below it. 
has been previously prepared by fold- (atauclaire)—The dotted area indicates 
ing the end on itself, or grafting the (uiiine of the flap A. from the mastoid 
under surface to form a lining. If region with pedicle below, which is shifted 
either of these procedures are carried iad ices ae 
out, the double epithelial-lined flap may be successfully implanted and 
later shaped as desired. The arm flap may be also used to cover the 


\ 


Fic. 616.—Operation for the reconstruction of the lower lip (Polaillon).—1. The flap 
X is turned up to line the lip, A being sutured to C, and Bto D. 2. Lateral flaps are 
shifted in from the cheeks and sutured in the midline to form the external surface of the lip. 


raw surface of a flap which has been turned up from the neck to line 
the lip. Watts reports a very satisfactory result in constructing a 
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lower lip with a flap from the arm, the raw surface of which had bee: 
grafted and healed before the transfer of the flap. 

I can see no reason why this, or the folding method, should not b 
used more frequently. The scarring is less and the results are good. 


Fic. 617.—Operation for the reconstruction of the lower lip (Berger).—1. The dott« 
line indicates the incision made to turn back a flap of scartolinethelip. 2. The flap turne 
up. 


SECONDARY RESTORATION OF THE LOWER LIP 


The restoration of the lip in old losses of substance. in which healin 
has taken place, brings in the problem of dealing with tissues which a1 
more or less infiltrated with scar. Polaillon excised the scar and use 


Fic. 618.—Operation for the reconstruction of the lower lip, continued (Berger, aft 
Nelaton and Ombrédanne).—A pedunculated flap from the arm covering the raw surfac 
Note the apparatus holding the arm in position. 


a flap of normal skin from the chin with its pedicle above at the edge: 

the defect. This flap was turned up and used to line the lip, and later 

flaps from the cheek were shifted in to cover it. : 
In defects of this character one may utilize the scar tissue to li | 
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the lip. ‘This was first carried out by Berger. He dissected up a 
flap of the scar with its base above and turned it upward to line the lip. 
A pedunculated flap from the arm was then used to cover the raw 
surface. 

The use of scar tissue to line the lip is a doubtful procedure 
because. in order to insure circulation, it must be cut so thick that a 
rigid flap is formed which is difficult to handle. One is nearly always 
tempted to try this method as it is apparently so simple, but here also 
the rule applies that scar tissue flaps are inadvisable whenever normal 
tissue is available. In addition the liability to infection around the 
mouth makes the successful use of this poorly nourished tissue largely 
a matter of chance. 


Fic. 619.—Restoration of the lower lip for a defect following X-ray treatment.—1, 
2 and 3. Condition of the patient when she came under my care, following intensive X-ray 
creatment. The entire lip is destroyed with the exception of a small tag of vermilion border, 
which can be seen in 3. The chin and adjacent portions of the cheek are covered with 
jense scar tissue. The lower teeth are on a bridge. 


On the whole it is better, whenever possible, to excise the scar tissue 
and to shift in normal tissue. In certain extensive burns involving the 
face and neck, there is no normal tissue available from the immediate 
neighborhood, and for these the Italian method should be used. It has 
been said that the lip has little function when the defect is closed by the 
[talian method, but although this is true to a certain extent, I have 
found that if the edges are carefully freed from scar and the ends of the 
muscles of lip and cheek are sutured to the double faced flap, the func- 
tion of the lip will be satisfactory. 

The following history with operative notes will explain a method 
by which I was able to reconstruct a lower lip. 

The patient who was 30 years old, had been treated over zealously 
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with x-rays for angioma of the lip. About 150 treatments had beer 
given and the result was satisfactory so far as removing the angiome 


Fic. 620.—Restoration of the lower lip, continued.—1, 2 and 3. Taken seven montk 
after removal of the greater portion of the scar tissue and shifting up a double-pedicle 
flap from the skin of the neck. Compare with Fig. 619. Note the difference in the tissu 
covering the chin. In 3 can be seen the remains of an angioma on the left cheek. 


was concerned, but unfortunately at the same time the greater portio: 
of the lower lip and the adjacent soft parts of the chin and cheek ha: 
been destroved. Several operations under general and local anesthesi 


Fic. 621.—Restoration of the lower lip, conlinued.—1, 2 and 3. One month late 
The lip was lined (over the bridge) with material from each side and the flap from the ch 
was shifted up to cover it. The vermilion border was formed by splitting the patch pr 
viously mentioned, and suturing it to the border of the newly formed lip. The defect « 
the chin was covered with another double-pedicled flap from the neck. Note the smi 
amount of scar tissue remaining and the inconspicuous scars on the neck. Partial excisi 
of the angioma of the left cheek has also been done. 


had been done (pedunculated flaps from the arm, etc.) before the patie 
came under my care. The condition on admission was as follow 
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Che lower lip except for a tag of the vermilion border on the left side 
year the angle, was missing. The entire chin and neighboring portions 
of the cheek, especially on the left side, were covered with scar tissue. 
cn talking or eating saliva constantly drooled out of the defect, and the 
yatient was compelled to plug the space with a dressing to prevent this 
nconvenience. 

The lower teeth, which had also been destroyed, had been replaced 
yy a bridge with very long incisors and canines, as can be seen in the 
slates. 

First OPERATION.—The problem was to replace the scar tissue on 
ihe chin and cheek with normal skin before attempting the reconstruc- 


Fic. 622.—Restoration of the lower lip, continwed.—1, 2 and 3. Four months after 
‘onstruction of the lip. Note the shape of the chin and lip. The angioma has also been 
‘ompletely removed during this time. Several secondary shaping operations had been 
one. The result of the operations was the relief of a hideous deformity and the control 
f the constant drooling. This patient had been operated on a number of times before 
oming under my care and refused to consider the use of a pedunculated flap from a distant 
.art, as this had been tried several times without success. 


ion. The scar was dissected up from the chin with its pedicle at the 
margin of the defect, and sutured into position, skin side inward, in 
der to gain as much as possible from its use. The lateral areas of 
car were then removed from the cheek and a double-pedicled bridge 
lap was dissected up from below the chin and shifted upward to cover 
he chin and adjacent raw areas. This flap covered the base of the scar 
issue flap without difficulty, and was sutured into position. The 
lefect below the chin was made quite small by undercutting and sliding 
ip the neck skin. In due time the greater portion of the scar flap 
loughed, but the bridge flap lived and the chin was covered with thick 


kin and subcutaneous tissue. The defect was thus considerably re- 
luced in size. 
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The patient was then sent home with instructions to massage th 
tissues, and after six months, when she returned for further treatment 
the skin and scar had been thoroughly loosened and were movabl 
everywhere. The defect was more shallow and the chin and greate 
portion of the cheek areas previously covered with scar were now cov 
ered with soft movable skin, and in every way conditions for the recon 
struction of the lip were more favorable than before. 

SECOND OPERATION.—The tag of mucous membrane on the lef 
side was split from the commissure toward the midline, but not cor 
pletely through, so that when it was shifted with the flap of tissue out 
side of it, it unfolded and the outer portion with the skin was turne 
inward, and meeting a much shorter flap from the other side, formed th 
lining of the lip. This was bordered by the vermilion edge whic 
nearly reached across the lip. The bridge flap of skin previous] 
placed on the chin was then loosened and after excision of the scar i 
the angles was shifted upward well above the line of the lower teeth, 1| 
cover the lining flaps. There was no tension, but the flap was held i 
position with buried sutures of catgut, so placed as to give it suppor 
and the mucous flap was sutured to the skin along the lip border. T]- 
defect below was then covered with a double-pedicled flap from tl4 
neck which was shifted upward and sutured to the lower border of tl 
upper flap, and to the point of the chin. By undercutting down to tl 
clavicle on each side, the skin of the neck was shifted upward and ¢ 
defects were closed. Protective drains were placed in the lower angle 
All wounds healed per primam. 

Several shaping operations were subsequently done. The sc, 
on the neck and face are quite inconspicuous, and in comparison wi _ 
the original condition there is marked improvement. 

This case shows the advantage of preparing the surrounding tissu 
before undertaking the reconstructive work. As a rule, there ~ 
marked shrinkage of the double-pedicled flaps shifted up from the nec _ 
but in this case by first shifting the flap to cover the chin, and allowi 
it to contract in that position, there was little additional shrinkage wh 
it was moved upward to form the outside of the lip. The color of t : 
flap matches very well the skin of the face and on the whole the cosme 


and functional result is good. 


LESIONS OF BOTH LIPS 


EXTENSIVE Loss oF SUBSTANCE.—Where there is a defect invo , 


ing both lips at the same time, it is probably better to construct ea 
{ 


un 
t 


| 
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lip separately. However, several methods have been used for making 
the repair simultaneously. 

Montet uses quadrangular flaps from the cheek and chin. The inner 
border of each flap is formed by the defect itself, and the free ends by 
incisions continuous with the upper and lower margins, the outer 
borders by incisions parallel to the edge of the defect. The pedicles of 
both flaps are together in the mid-portion of the cheek. The flaps 
are loosened so that the inner borders form the free margin of the lip, 
and the free ends of the flaps are sutured to the freshened edges of 
the upper and lower lips. 

Mackensie shifts a broad flap from the chin and neck with a lateral 
pedicle. The flap is divided lengthwise and shifted upward, the upper 


Fic. 623. Fic. 624. 
Fic. 623.—Operation for the reconstruction of both lips at the same time (A/ontet) — 
Ihe flaps are raised as outlined. The upper flap is shifted downward and inward, the line 


-D being sutured to AB. The lower flap is shifted upward and inward, the line EF being 
‘utured to GH. 


Fic. 624.—Operation for the reconstruction of both lips at the same time (Afackensie).— 
Che upper half of the flap is shifted upward so that the line EF may be sutured to AB to 


orm theupper lip. The lower half is shifted upward, GH being sutured to CD to form the 
ower lip. 


yortion being sutured to repair the defect in the upper lip, and the lower 
‘0 fill the defect in the lower lip. 

Both of these operations are undesirable on account of scars and 
ack of sufficient mucous lining, but the principles may be useful and 
thould be borne in mind. 

Payan (1839) glides forward the cheek to form both lips at the same 
ime, and makes the incision which is to form the mouth before sliding 
he cheek forward. Morestin uses a similar procedure but makes his 
ncision secondarily after the cheek has been shifted forward. 


RECONSTRUCTION OF THE VERMILION BORDER 


Partial Destruction.—Defects in the vermilion border may be 
uite unsightly and call for operative interference. A simple method is 
9 make an incision of sufficient length through the lip parallel to, and 
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0.2 cm. (42 inch) below the mucocutaneous junction. Then join thi: 
with an incision on each side of the loss of substance and perpendicula: 
to the free border of the lip. In this way two square-ended flaps ar 
formed which are drawn together and sutured. 
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Fic. 625.—Operation for reconstruction of a part of the vermilion border (modi f« 
from Nélaton and Ombrédanne).—1 and 2. The dark lines indicate the outline of the flay 
Aand B. They are shifted inward and. sutured. 


Defects of a considerable width may be closed in this way, as th 
vermilion border is very extensible. 

Total Destruction of the Vermilion Border of One Lip.—For tt 
relief of this condition Dieffenbach, after freshening the defective lij 
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Fic. 626.—Operation for the reconstruction of the vermilion border (Dieffenbach).—1 a: 
2. The lower lip is freshened and a small flap of the vermilion border is taken from ea 
side of the upper lip. These flaps are brought down and sutured together to form a borc 
for the lower lip. If too much constriction follows, the commissures may belengthen¢ . 


takes a flap from the outer third of the vermilion border of the oth - 
lip, on each side, and sutures it to complete the border of the defectt - 


Fic. 627.—Operation for the reconstruction of the vermilion border (Tripier).—I i 
2. The lower lip is freshened by excision of the area between the points A and B. The 
double-pedicled flap of mucosa CDEF is raised from behind, and is shifted forward into~ 
defect. The raw surface left by raising the flap is closed by suture, or allowed to granulz ¢: 


lip. This method is not desirable because the mouth is considerat | 
shortened. However, this shortening can be subsequently overcol | 
by lengthening the commissures. : 
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Berger used a pedunculated flap of the mucous membrane of the 
hheek to form the vermilion border, but these flaps are not dependable. 
Chey will often slough when used for this purpose, and little or nothing 
vill be gained. 


eS 


/ \ 
Fic. 628.—Operation for the reconstruction of the vermilion border (Schulten).— 
and 2. The double-pedicled flap X is raised from the upper lip and shifted down to 


ll the defect in the lower lip. The pedicles are divided subsequently if necessary. 
. Note the thickness of the flap. 


Double-pedicled flaps of mucous membrane from the same lip, or 
rom the normal lip, have been used with success. Their use is more 
ikely to be successful than the methods previously mentioned. 

Tripier used a flap with a pedicle on each end obtained from the 
;ucosa of the same lip behind the defect, and shifted it forward to 


I 2 3 4 
Fic. 629.—Operation for reconstructing a portion of the vermilion border (Berzer).— 
The dark lines indicate the incisions liberating the extremities of the vermilion border 
and B. 2. Ais suturedto B. The dark triangles beneath indicate defects opening into 
1e mouth. The flap X with its base indicated by the dotted line, is turned up and sutured 
» the under surface of A and B. 3 and 4. The raw surface is covered by the flap Y. 


ll the gap. Schulten used a flap of the same type, although consider- 
bly thicker and markedly curved, obtained from the other lip. The 
edicles were close to the angles and the flap was shifted and sutured 
ito the defect. The raw surface from which the flap was obtained 
‘as Closed at once. If any redundant tissue in the region of the pedicles 
roves to be annoying it can be subsequently removed. 


I have seen one case of complete replacement of the outer edge of 
35 
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the red border of both lips, with scar following a bum, in which the 
deformity was not especially marked except that the lips were abnor. 
mally white. However, when the patient attempted to open his mouth 
widely, the appearance was much like that which would have beer 
caused by a purse-string suture, an opening being left about 2.5 cm 
(x inch) in diameter. This deformity was completely corrected by ex 
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Fic. 630. Fic. 631. Fic. 632. 


Fic. 630.—Operation for loss of substance of the commissure (Erichsen).—The shade 
area is the shape of the excision. A is sutured to C, and B to D. 

Fic. 631.—Operation for loss of substance of the commissure (Serre).—The excision ° 
made in the form of a half-star. The point A is then sutured to B. 

Fic. 632.—Operation for loss of substance of the commissure (Serre).—The excisio 
was made in the form shown by the shaded areas. The point G was sutured to D, Ft 
C, Eto H, thus relieving the deviation of the commissures. 


cision of the scar around the mouth, shifting forward the normal mucou 
membrane, and suturing it to the skin. 

Partial Reconstruction.—In partial reconstruction of the lower li: 
the restoration of the vermilion border is of the greatest importance 
In these cases it may be of advantage to utilize flaps of scar tissue i 
lining the defect, covering the surface with flaps of normal tissue fror 
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Fic. 633.—Operation for deviation of the commissure (Szymanowski).—1 and 2. Tix 
dark line indicates the incision. The flap A is lowered and placed above the flap B. 


the desired region. In a case with contracture and destruction of tl i 


vermilion line near the angle of the mouth, and with adherence of tl _ 
lip to the jaw, Berger was able to restore the vermilion line by dissec ' 
ing out the ends and suturing them together. In this way he formed — 
sort of bridge over the underlying scar which opened into the mout = 
In order to line the cavity beneath this bridge, he then cut a rectangul: 
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lap from the scar below with its base at the defect and turned it up, 
ind after separating the lip from the mandible, sutured it to the mucous 
yorder inside, thus lining the defect below the vermilion border. The 
surface was covered with a pedunculated flap from the chin. 

Slight Loss of Substance of the Commissure—Where there has 
seen loss of substance of the mucosa of the commissure there is usually 
in adhesion of the lip, and a consequent partial atresia. The loss of 
substance following the excision of a tumor has been corrected by the 
‘ormation of flaps to draw the commissure outward. 

Serre and also Erichsen have utilized this method, and I have found 
t a very valuable procedure. The diagrams will indicate the lines of 
che incisions. 

Deviations of the Commissures.—In contracted scars following 
yurns we often find the commissures either pulled downward or upward. 


ih) 


I 2 
Fic. 634.—Operation for the correction of downward deflection of the commissure.— 
. The dark line indicates the outline of the flap ABC. 2. The point B is sutured into the 
it CD at D, and C to A. 


Many methods have been devised for overcoming this deformity. 
iome of these operations, such as that of Serre for raising the commis- 
ure, depend on the excision of a more or less extensive area of tissue, 
he lines of which are so planned that when the edges are approximated 
he deformity will be corrected. 

The other type is represented by the operation of Szymanowski, in 
thich the commissure is raised. In this operation there is simply the 
transposition of flaps without excision of tissue. He frees the vermilion 
order and then raises a pedunculated triangular flap from the cheek, 
‘Ss tip directed toward the internal angle of the eye, its base being below 
he ala. This flap is brought down and sutured above the red border 
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which has been previously freed, the tip being at the end of the liberat 
ing incision near the midline. All other wounds are then closed. 


TO RELIEVE CONSTRICTION OF THE BUCCAL ORIFICI 
(MICROSTOMIA) 


In some instances following ulceration (tuberculous, syphilitic, o 
occasionally small-pox) or burns, the buccal orifice is narrowed withou 
any important destruction of the lining membrane. 

In these cases, which may vary in extent from partial occlusion t: 
almost complete closure of the mouth, there is more or less difficult: 
in introducing and masticating food, in keeping the mouth clean, an: 
furthermore there is more or less marked deformity. 


Fic. 635.—Operation for the relief of constriction of the buccal orifice (Werneck).- 
1. The dark line indicates the incisions for the removal of the skin and scar tissue. 
The incisions through the mucosa. 3. The flaps of mucosa sutured to the skin to for 
the borders of the lips. 


Dilatation has been tried thoroughly, but has proved useless. Sin 
ple division of the angles without suture was also tried at one time, bt 
was always followed by a prompt recurrence. 

The cheek has been perforated on each side in the situation of th 
proposed commissure, and a lead or silver ring inserted. After healir 
was complete the tissues were divided to this point. This method 
slow and unsatisfactory. 

In the correction of this deformity some plastic operation should 1 | 
utilized in which the epidermization will be prompt and the chance © 
recurrence eliminated. 

Werneck’s Operation (1817).—A narrow ellipsoid incision of t)_ 
desired length (the ends of which are square) is made transversely ! 
surround the contracted orifice. All the skin included in this area . 
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xcised, care being taken not to cut through the mucosa. The latter 
; then divided horizontally in the midline from the opening to the 
ommissure, and the edges are sutured to the skin. 


Fic. 636.—Operation for the relief of constriction of the buccal orifice (Dieffenbach).— 

The skin has been excised. The dark lines indicate the formation of the flap of mucosa. 
fote the triangular flaps to line the commissures. 2. The skin and mucosa sutured 
»gether to form the commissures and lip borders. 


Dieffenbach employed a similar method, but instead of dividing the 
1ucosa completely back to the commissure, he made use of a Y-shaped 
icision leaving a triangular flap of mucosa at the commissure which 
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Fic. 637.—Combination operation for the relief of constriction of the buccal orifice 
nodified from Nélaton and Ombrédanne).—1. Outline of skin flaps. 2. Skin flaps raised 
nd mucous membrane divided. 


bee \ 


vas brought forward and sutured to the skin, thus assuring a more 
table and comfortable angle. 


Fic. 638.—Combination operation for the relief of constriction of the buccal orifice, 
nlinued.—r. The mucosa flaps sutured to the skin to form the lip borders. 2. The skin 
ips after being shortened are turned in to line the commissures. 


Werneck subsequently formed the commissure by turning in a flap 
{skin after excising the mucosa. In this operation he did not utilize 
1€ mucosa as in his first operation. 

I have had excellent results with Dieffenbach’s triangular flap of- 
ilucosa to.form the commissures. Nevertheless, there is much to be 
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said in favor of forming the commissures from small skin flaps which 
are turned in and sutured to the mucosa within. At the same time the 
mucosa which is behind the constricted portion should be utilized in 
covering the margin of the lips. In other words, a combination of 


Fic. 639.—Result of enlarging the buccal orifice after atresia following a burn of the ] 
mucous membrane.—1 and 2. The outer margin of the vermilion border around the entire i 
mouth had been burned, together with the surrounding skin. The mouth could be openec 
only wide enough to admit ateaspoon. The constriction being somewhat like a puckering ~ 
string. The photographs were taken six months after the excision of the constricting band , 
with plastic reconstruction of the commissures and vermilion border. 


Werneck’s first and second operations seems to be the best for assuring 
the commissures and avoiding recurrence. I have not found any grour> 
of patients who are more grateful than those who have been relievec 
from marked atresia of the mouth. 


Fic. 640.—Microstomia following severe infection.—1. Note the shortening of th ° 
upper lip and the narrowing of the mouth. 2. Result of lengthening the upper lip b 
shifting in lateral flaps. The angles of the mouth were then lengthened, and the com 
missures were lined with mucous membrance. 


Another type of narrowing of the buccal orifice, which follows noma . 
is more difficult to correct. There is loss of substance and destructio’ ’ 
of the neighboring buccal mucosa. The orifice is narrowed and th = 
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theeks are bound down to the. jaws by dense cicatricial bands which 
ock them. The adherent portions must be separated and the cheek 
ined by one of the procedures described elsewhere. The mouth may 
hen be made as broad as is desired. 


ABNORMALLY LARGE MOUTH (MACROSTOMIA) 


The mouth may be abnormally large (congenitally) and in some 
vases it is necessary to reduce the distance between the commissures. 
\ slight correction may be accomplished by making a V-shaped incision 
yn each side through the full thickness of the cheek at the proper dis- 
‘ance from the angles. The apex should be outwardand on a level with 
he commissures. The triangular flap between the legs of the V is 


Fic. 641.—Deformity following luetic ulceration of the mouth.—1. The ulcer in its 
Ctive state. 2 and 3. Taken eighteen months later, after salvarsan and local treatment. 
Vote the enormous size of the mouth and the extensive infiltration with scar tissue. 


then shifted toward the median line, and the wound is sutured in the 
thape of a Y. In marked cases, whether congenital or acquired, it is 
lecessary to separate the tissues and suture them in layers—mucous 
nembrane to mucous membrane, etc. Great care should be taken to 


ine the newly constructed commissures with mucous membrane or 
kin. 


ECTROPION OF THE LIPS 


By ectropion is meant the eversion of the free border of the lip so 
‘lat the mucosa is permanently exposed to the air. The deformity is 
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usually caused by contracted scar on the skin surface of the lip. Every 
gradation is encountered, from partial eversion of a portion of the lir 
to complete eversion of the whole lip, so that the entire mucous lining 
is exposed to the air. 


Fic. 642.—Deformity following luetic ulceration, continued.—1 and 2. No attempt wa 
made to remove the scar tissue at this time, this being reserved for a subsequent operatior 4 
The mucous membrane was loosened above and below. The commissure was lined with 
flap of mucosa which was especially broad at the point selected for the angle of the moutk 
The scar tissue with some normal tissue was freed, and shifted into position, an effor * 
being made to reconstruct the cheek on that side. The result is shown in the photograpt 


In old cases the alveolar margin may also be everted and the teetl 
project forward. The bone is atrophied, and the teeth are usuall: 


(ASA) 


Fic. 643.—Operation for the relief of ectropion of the upper lip (Behrend).—1. i 
narrow ellipse of tissue is excised transversely through the full thickness of the lip. 
The lip is drawn down and the wound is sutured vertically. 


decayed, there is constant drooling of saliva, and in extensive case - 


the deformity is revolting. 
Ectropion of the lips is often associated with contracted scar. 


involving the neck with the fixed point on the clavicle or chest. I 
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hese cases the head is bent forward, and I have sometimes seen the 
:verted lower lip covering the sternal notch. 

Ectropion of the Upper Lip.— Ectropion is much less frequently found 
n the upper than in the lower lip. In the less extensive eversions 
3ehrend’s operation may be useful. He excises a narrow ellipse of 
jssue transversely through the full thickness of the lip, about midway 


LAA. 
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I 2 

Fic. 644.—Operation for the relief of ectropion of the upper lip (Teale).—1. The dark 
ines indicate the incisions made to form the flaps. 2. Thelipispulleddown. The triangle 
1 BC is superimposed over the triangle DHE. The point H being sutured at C, and the 
voint B at D. 


yetween the nose and the lip margin. After loosening the tissues he. 
sutures the wound vertically and in this way lowers the margin. 
Teale’s Operation.—Two very oblique and almost horizontal inci- 
sions are made through the lip. These cut each other in the midline, 
thus forming two triangles with their apices at the middle of the lip. 
Che flaps are loosened, shifted inward, and superimposed, so that each 
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I 2 
Fic. 645.—Blasius-Wharton Jones’ operation for the relief of partial ectropion of the 
2wer lip.—1 and 2. The dark line indicates the V-shaped incision. The lip is liberated, 
he wedge of tissue A is shifted upward, and the wound is closed. 


tpex is sutured to the base of the opposite triangle. In this way the 
ip is lengthened and the margin lowered. The difficulty is that the 
ips of the long narrow triangles may slough, but despite this good 
esults may be obtained. 

Szymanowski liberates the margin of the lip by a transverse incision 
ind lowers it, and then fills this opening by using a flap from the cheek 
m each side. In my own experience, in pronounced cases, the use of a 
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double-faced pedunculated flap from the arm has proved the method of 
choice. The use of flaps from the forehead has not proved satisfactory, 

Ectropion of the Lower Lip (Partial)—Where the ectropion is 
slight and involved only a portion of the vermilion border, Blasius’s or 
Wharton Jones’ operation is often sufficient. The cicatrix is loosened 


USNS oS 


Fic. 646.—Operation for the relief of partial ectropion of the lower lip (modified fron 
Nélaton and Ombrédanne).—t1 and 2. The dark line indicates the incision. The lip i 
liberated and raised. AB’ is sutured to AC’, being buttressed on the triangle of tissue BXC 
The flaps BDFK and CEHL are shifted inward and sutured. 


by means of a V-shaped incision of sufficient width and the vermilior 
border is restored to its proper position. (I have found over-correctior 
to be advisable in these cases.) The wound is then sutured so that i 
will assume the shape of a shallow Y or T. 

Nélaton and Ombrédanne use a much more complicated incision fo 
the same purpose which gives a fixed point on which the tissue to be 


Fic. 647.—Contracture of the chin with ectropion of the lip following a burn. Dur 
tion nineteen months.—1 and 2. A thick keloid-like scar involves the lips, chin and cheek: 
3. The scar on the chin was excised and a flap from the neck with pedicle below was shifte ; 
upward and sutured to the lip. 


shifted upward may be supported. The technic can be clearly unde’ 
stood from the diagram. 

All varieties of incisions have been made for relieving the eversio 
and each case will require the one appropriate to it. Those that _ 
have mentioned may be regarded simply as suggestions. Skin graft 
have been used to fill the defects after relief of the ectropion, an - 
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Fic. 648.—Contracture of the chin, conlinued.—1. Profile view of the flap with pedicle 
yelow. 2. Seven months later the pedicle-was cut and the flap was shifted upward. The 
lefect below was closed by undercutting and sliding. 3 and 4. Three years later the angles 
ff the mouth were raised and the scar on the neck was excised. The use of a flap from 
he neck of this type is, as a rule, not to be advised. However, by waiting until it is 
horoughly contracted and then dividing it transversely and shifting it upward as far as 
lesired, it can be utilized with success. 


Fic. 649.—Ectropion of the lower lip with involvement of the neck and cheek follow- 
aga burn. Duration eight months.—1 and 2. Note the greater involvement of the right 
ide. 3. A close view of the pedunculated flap from the arm sutured to the left cheek, 
vith horsehair stitches still in place. 


Fic. 650.—Ectropion of the lower lip, continued.—1. The cast in place. Note the 
‘osition of the arm and freedom of the face and mouth. 2. After removal of the cast, 
he flap can be seen still attached to the arm before division of the pedicle. 
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occasionally give good results. A graft of whole-thickness skin is { 
be preferred. 

In some cases the Indian method may be used to advantage in co1 
junction with the foregoing procedures. 


Fic. 651.—Contracture of the mouth and chin following a burn.—1. The dense sc 
surrounding the mouth and involving the cheeks, chin and nose. Note the extent of abili 
to open the mouth. 2. Result of operations to temporarily relieve the contracture of t 
mouth. 3. Inasmuch as extensive visible scars had to be avoided in this case a flap w 
raised from the abdominal and chest wall with its pedicle above, and an attempt was ma 
to insert the free end of this flap into an incision near the clavicle, and later to cut t 
lower pedicle and by the same process to finally raise the flap, so that it could cover t } 
chin. This procedure was a failure for several reasons and the original pedicle was nev 4 
severed. Then the under surface was grafted and the patient was sent home. 


Complete Ectropion.—In the very extensive cases, of all the mar 
methods suggested, only one is worth trying, although it is usual! 
resorted to only after long temporizing. Of course if the head is drav 
forward and the ectropion is due to estensive involvement of the nev: 
as well as of the chin, the correction of the contracture of the ne 


I 2 3 
Fic. 652.—Contracture of the mouth and chin, continued.—1. The flap on the ch 
wall nine months later. Note the contracture of the grafted surface. 2. This was eas + 
straightened on account of the thick underlying pad of fat, and the freshened edge v ‘ 
inserted into an incision on the radial side of the wrist and forearm, and after two wer . 
the pedicle was cut from the chest wall and the flap was nourished from the forearm. 
The scar on the forearm after transfer of the flap to the chin. 


must first be looked after. (See Chapter on the Neck.) The use o: 
flap from the arm, either by double or single transfer, is the method - 
choice. The procedure which I have found most satisfactory is 
follows: 
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The entire mucosa is loosened and turned upward. It is usually 
‘ound to be hypertrophied and it may be necessary to trim the edges. 
The scar on the chin is then dissected up from above downward as a 
Jap, the dissection being complete on the side opposite the arm from 
which the flap is to be obtained. The scar on the same side as the arm 


Fic. 653.—Contracture of the mouth and chin, continued.—1. The flap on the forearm 
attached to the chin. 2. Two weeks later the flap was cut away from the forearm. 3. 
The flap two weeks after final suturing covering the entire chin. 


to be used is not completely removed (if it is extensive) because it is 
10t possible to suture the pedicle of the flap closely to this area. It is 
setter to wait until the pedicle is cut and then remove that portion of 
the scar, and fit in the pedicle. All undamaged muscle tissue should 


Fic. 654.—Contracture of the mouth and chin, continued.—1. Profile view of the 
datient two weeks after final suturing. 2. Result four and a half years after implantation 
the flap onthe chin. Several secondary operations were done during this period. Note 
he appearance of the chin and the normal size of the mouth. In transplanting this flap 
in interval was always allowed to elapse between the cutting of the pedicles and the further 
ransfer of the flap. In this way all necrotic tissue was taken care of and shrinkage took 
lace. In consequence, there has been no shrinkage of the flap since. The color of the 


lap matches the adjacent skin exactly and the result, as far as the chin and lip is concerned, 
S excellent. 


de preserved in the dissection. A carefully calculated flap of sufficient 
size and proper shape is then raised from the arm and sutured into the 
Jefect; the suturing should be as accurate as possible, especially along 
the vermilion border. The scar tissue flap below may be trimmed 
ind the edge sutured to the arm flap; or the arm flap may be sutured to 
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the base of the inner surface of the flap of scar which is then brough 
up, so that it overlaps the arm flap. Every portion which by thi 


Fic. 655.—Ectropion of the lower lip caused by contracture following a burn. Dur 
tion eight years.—1. Note almost complete eversion of the lower lip. Also the involv 
ment of the entire skin of the face with scar tissue. 2. The plaster cast which immobiliz: 
the arm and head while a flap from the arm is being transferred to the chin. 3. The fle 
still attached to the arm and adherent to the chin. Two weeks after operation. 


time definitely shows a lack of blood supply is, of course, trimmed of 
Horsehair and silkworm gut is the sutur 
material of choice. Drainage is estat 
lished at dependent portions, and th 
arm is secured in a plaster cast so thé 
there is no tension on the flap. In fro 
ten to fourteen days the pedicle is cu’ 
and the arm is lowered. The scar bi 
neath the pedicle of the flap is then e: 
cised and the pedicle is fitted in. On 
of the methods previously described fc 
conserving the circulation of the an 
flap, and at the same time permittin 
shrinkage before transplantation, is we 
worth considering, and in many cas 
will save time. 


Fic. 656.—Ectropion of the J : ar 
lower lip, continued.—1 and 2. One I have been quite successful in raisir 


year after the implantation of the 


flap from the arm. a flap from the abdomen and graftir 


the under surface. Then after sever: 
months I have transplanted this flap into the forearm and subs 
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juently, after severing the pedicle from the abdomen and allowing the 
jrculation to completely adjust itself, have transferred it to the chin 
ind lip, after freshening the under surface. 


Fic. 657.—Ectropion of the lower lip following a burn eleven years previously.—1. 
~his case is shown in order to emphasize the difficulties sometimes encountered in securing 
iormal skin for flaps. The entire face and neck, the upper portion of the chest and back, 
nd both upper extremities to the finger tips are covered with scar tissue. 2. The lower 
ip is everted and the photograph is taken with the lip held as high as possible. 


I have used the arm flap in children as young as three years, and 
ind that they do not mind the enforced position after the first day. 
Several secondary shaping operations may be necessary to raise 
or lower the angles, to make the vermilion line symmetrical, and to 


Fic. 658.—Ectropion of the lower lip. continued.—Result of using a double-pedicled 
lap of scar tissue for the relief of ectropion. 1. One week after the excision of the dense 
car on the chin and relief of the ectropion. The double-pedicled flap has been shifted 
‘pward and covers the chin. 2 and 3. Result one year after operation. There has been 
onsiderable improvement and the tissue on the chin is of better quality than that removed 
-t operation. Much more can now be done to improve the present condition. 


*xcise any scar tissue that may have been overlooked, but the ultimate 
esults are most satisfactory. The flap may be too thick, especially 
fa double transfer from the abdomen is used, but the excess fat can 
»¢ removed without difficulty. The tendency of these flaps is to lessen 
n thickness as time goes on, and with the excision of the surrounding 
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scar and the gradual stretching of the flap, what appears to be an ex 
cessive thickness is soon reduced. 

There is usually some slight infection along the suture line in all ¢ 
these cases, and for this reason I prefer the interrupted on-end mattres 
suture, so that the removal of one or two stitches will not affect th 
others. It is most important that all hemorrhage be checked befor 
the flap is transplanted. 

The utility of Ollier-Thiersch grafts on the chin for the relief ¢ 
contracture is doubtful. 

Ectropion of the mucous membrane is usually congenital, and is du 
to hypertrophy of the mucous and submucous tissue. I have been ab] 
to correct this type of eversion of the entire vermilion border on bot 
upper and lower lips, by the excision of an elliptical piece of mucot 
membrane and submucous tissue taken transversely from the inside « 


Fic. 659.—Redundant mucous membrane of the lip.—1. The redundant mucosa ci 
be seen. It extends the full length of the upper lip and is much less tightly drawn thant’ 
vermilion border. There is also slight notching in the midline of thelip. 2. A largeellip 
of mucosa was removed transversely, and two small areas of similar shape were excis 
at right angles toit. Photograph taken eight months after operation. 
the lip. In addition, when the tissue is very redundant, I find that tl 
excision of areas of suitable shape at right angles to the ellipse alreac 


mentioned will aid materially in correcting the deformity (Fig. 659). 


CHEILORRHAPHY (SUTURING THE LIPS TOGETHER) 


Abbe in 18098 held: the lips together by sutures without fresheni | 
the edges as a secondary procedure in his operation for widening t]. 
upper lip. Morestin in January, 1913, reported that he had suturt : 
portions of the lips together as a temporary measure in certain plast ' 
operations around the mouth. He has again brought this procedu 
into prominence, and has found it most useful in reconstructive wo 
following war wounds in this region. 

The lips may be united from the midline nearly to the commissure: 
one side. The mid-portion of the lips may be united for the full exte ) 
except for a short distance at each angle. The union may be used 
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aaintain the good position of the lip which has already been repaired; 
‘a atypical plastic operations on the lips and for eversions following 
urns. 

Technic-—Under a local anesthetic the free border of each lip is 
ivided (along the selected portion) by an incision 0.5 cm. (34 inch) 
leep near the anterior margin of the vermilion border. Buried sutures 
ff catgut are used to unite the raw surfaces, and horsehair or fine silk 
tor the skin. Adhesions should be freed before the incisions are made. 
che commissures should not be disturbed unless they are implicated. 
[he non-absorbable sutures are removed after eight days. 

To separate the lips, a sound or curved clamp having been passed 
»ehind the line of union, they are carefully divided and the wound in 
vach lip is sutured. 

Cheilorrhaphy is usually done as a preliminary to plastic recon- 
tructive work, the lips being left attached for months if necessary. 
Che border of the incomplete lip may be sutured to the opposite lip, or 
the newly formed lip may be sutured to the opposite lip to prevent 
ontracture. Flaps destined to reconstruct the lip may be sutured 
iirectly to the opposite lip, and later be used for the desired purpose. 

Numerous objections have been raised to the method—difficulty in 
salking, in expectorating, in feeding, and in keeping the mouth clean— 
aave been used as arguments against it. But all of these inconveniences 
1ave been easily overcome, and experience has shown that the patients 
re quite happy and comfortable. 

The fixation prevents contracture during the healing, and this is 
‘he main object of the procedure. It allows operations to be completed 
successfully which would otherwise only partly accomplish their pur- 
ose. The use of skin grafts in this region is much facilitated. It 
ntroduces a method of precision in operations on and around the 
ips which cannot be obtained otherwise. It has been suggested to me 
hat complete closure of the lips would be advantageous in certain 
‘onditions, but I do not feel that this should be considered under any 
‘ircumstances. : 

Jacobson splints the lip, after it has been loosened, by means of a 
‘igid silver probe sharpened at one end. He inserts the probe through 
the cheek about 0.625 cm. (4 inch) above and outside of the angle of 
he mouth (any desired position may be chosen) and passes it submu- 
‘ously along the lower lip piercing the other cheek at a corresponding 
oint. The probe is then passed through a small gauze pad on each 


‘ide; a perforated shot is placed outside the gauze, and the excess of the 
36 


| 
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probe is cut away. If the probe is not inserted too close to the mucot 
surface and there is no sloughing, then it may be allowed to remain j 
position for some time. I have found that there is less danger of infe 
tion at the points where the probe extends through the skin if the edg 
are sealed with collodion or with evaporated compound tincture « 
benzoin. I would also suggest that a puncture wound with a narro 
knife is advisable at the point of insertion, instead of driving the prot 


through the skin. 
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: CHAPTER XXII 
SURGERY OF THE CHEEK (MELOPLASTY) 


Some very interesting problems are presented by cheek defects fol- 
owing injury, operation or disease. 

Superficial defects in the cheeks may be caused by the excision of 
umors, by ulceration, or by injury. Destruction of the whole thick- 
1ess of the cheek may be due to injury (especially war wounds) to the 
-emoval of tumors, to disease (syphilis, tuberculosis, noma, etc.). 

Loss OF SUBSTANCE OF THE CHEEK 
AY BE CLASSIFIED AS FOLLOWS: (1) When 
he defect is in the skin only, the treatment 
nay be (a) by skin grafting (Ollier- 
[hiersch; or whole-thickness grafts); (0) 
oy sliding flaps; (c) by flaps from neigh- 
yoring skin (Indian method). 

(2) Where the main portion of the defect 
‘sin the skin, but in addition there is a small 
»pening into the buccal cavity, without con- 
racture of the jaw.—This may be treated 
‘a) by freshening the edges and drawing 
he wound together with sutures if the 
Jefect is small; (6) by sliding flaps; (c) 


with flaps from adjacent tissue (Indian 
method); (d) with flaps from a distant 
dart (Italian method). 

(3) Where there is an extensive defect in- 
wolving the entire thickness of the cheek, it 


Fic. 660.—Fatal burn of the 
cheek.—A third degree burn of 
this size would not ordinarily be 


fatal. Marked toxic symptoms 
occurred. The situation and 
depth of the burn contraindicated 
complete excision, which could 
have been done on almost any 


must be filled with flaps having epithelium tt Patt of the body. 


on both sides; from the neck covered by a cheek flap; from the cheek 

covered by a neck or scalp flap; from the neck covered by a flap from 

the arm; from the arm, neck, or chest, by folding a flap on itself; from 

the arm, neck, or chest, after grafting the under surface of the flap be- 

lore transplantation. Various other combinations may be used. 
Extensive defects may be divided into two general groups: (1) 

(Those in which restoration is feasible immediately after the destruc- 
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tive operation or injury. (2) Those due to ulceration of some soft part 
or extensive destruction, in which the restoration must necessarily be 
delayed until healing is complete, With this group there is nearly 
always associated contracture of the jaws due to dense scar which may 
involve the surrounding skin, muscle and mucous membrane—a con 
tracture which is very difficult to overcome. In long-standing case: 
atrophy of the mandible is also usually found. 

If the gap is small, and there is plenty of normal skin, but the jaw: { 
are locked, the cheek must be lined according to the method selected © 
If the gap is large, the surrounding skin scant, and the jaws are locked 
in addition to the problem of unlocking the jaws we are compelled t« 
secure the skin from a distance for filling the gap in the mucous mem } 
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Fic. 661.—Operation for closing a cheek defect by the French method (Serre).—Th 
area ABCD is removed, and then the flap X from the adjacent tissues is undercut anc 
shifted upward to fill the defect. The edges are carefully sutured. 

Fic. 662.—Operation for closing a cheek defect by the French method (modified fror 
Nélaton and Ombrédanne).—The dark lines indicate the incisions. The flap outlined i ; 
undercut and shifted in to close the defect. 


brane, and also in the skin. In all complete cheek or lip defects, a) 
inner as well as an outer lining has to be provided in order to preven — 
subsequent contracture. 


SUPERFICIAL WOUNDS OF THE CHEEK 


The Use of Skin Grafts.—-In closing a superficial wound of the cheek : 
which is too large to be sutured, if possiblea single graft should be used ' 
The graft may be of the Ollier-Thiersch variety, or of whole-thickness . 
obtained from some region of the body in which the skin resembles th 
cheek as closely as possible in thickness and texture. I have had som 
very satisfactory results with whole-thickness grafts on the face, an 
prefer them to the Ollier-Thiersch grafts in this situation. 


SURGERY OF THE CHEEK 567 


The French method of closing cheek defects by sliding has been 
xtensively used by Morestin, after excising the scar, in old war wounds. 
Che operation of Serre, as shown in the diagram, indicates the need of 


Fic. 663.—Operation for closing a cheek defect by the Indian method (modified from 
Jélaton and Ombrédanne).—1. The dark lines indicate the incisions. 2. The flap shifted 
ito the defect and sutured. 


Fic. 664.—Method of closing a cheek defect with a flap from the neck after extensive 
robilization of skin of the neck (Morestin).—1. The dotted area on the cheek indicates 
he defect. The dark line on the neck shows the outline of the flap. The dotted line 
ndicates the lower limit of the area to be undercut and mobilized. 2. Shows the flap 
aised and the method of undermining the skin with scissors. 


naking very long incisions, and carrying out extensive undercutting 
n order to fill the gap. This may cause a good deal of asymmetry of the 
‘ace, and in many instances is inadvisable. 
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Nélaton and Ombrédanne in their work have limited the use of the 
French method to the restoration of small defects situated immediately 
below the lower lid, but my experience has been that much wider use 
can be made of sliding flaps. 

In using sliding flaps in the repair of a cheek defect care must be 
taken not to pull down the lower eyelid, or to distort the angle of the 
mouth. In other words, the operation must be planned in such a way 
as to avoid producing a new deformity while correcting an old one 
Pendunculated flaps from adjacent skin are of great value in certair i 
cases, and this method should always be given consideration when skir { 
grafting is contraindicated. 


METHODS OF REPAIRING DEFECTS IN THE MUCOSA 


The mucous membrane lining the cheek may be destroyed by oper 
ation, injury or disease, and in these cases the loss of tissue must bi { 
replaced in order to avoid contracture. Gaps left by operation shoul ! 
be filled at once. 

Repair with] Pedunculated Flaps of Mucous Membrane.—If th:4 
destruction is not too large, it can be repaired with pedunculated flap © 
of mucosa from the upper or lower lip; even the mucosa from the har 
palate has been utilized. 

Repair with Buried Grafts.—The cheek or adherent lip may b_ 
lined with epithelium by using a buried Ollier-Thiersch graft appliec 
according to Esser’s method. He prepares a cavity of the desire: 
size and makes a cast of it with dental impression material. Thi‘ 
cast, after being covered with a single Ollier-Thiersch graft (raw sur _ 
face outside), is inserted into the cavity and the skin closed. Thre - 
weeks later the cavity is opened and the cast is removed, leaving th . 
space covered with epithelium. The procedure is very useful at times - 
but the results cannot be compared with those following the use o 
pedunculated flaps of whole-thickness skin. 

Repair with Pedunculated Flaps of Skin.— Binnie describes an opet? 
ation, probably based on Rotter’s idea, for lining a cheek defect. If th . 
defect is in the mucous membrane alone, a flap of suitable size an. 
shape is raised from the neck with the pedicle above, and is inserte:. 
(skin side inward) in an incision through the cheek just in front of th . 
masseter muscle. The neck defect is sutured or grafted. Ten day? 
later the pedicle is cut, the end of the flap is sutured into the posterio } 
portion of the defect in the mucosa, and the incision through the chee. 
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is closed. If it has been necessary in removing a growth to split the 
cheek, the neck flap may be sutured into the defect in the mucosa 
and the cheek closed over it, the rest of the procedure being the same 
as just described (Fig. 665). 

Many operators line cheek defects by turning in the surrounding 
skin, and then covering it with a pedunculated flap from the neck. 
In my hands this has proved very useful in small defects through the 
full thickness of the cheek, in the absence of contracture of the jaws. 
(Fig. 666). 

The use of hairy skin turned into the mouth has always been con- 
traindicated, as the hair continues to grow, but this objection may be 
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Fic. 665.—Method of lining a cheek after destruction of mucous membrane (Binnie).— 
t. The flap DEF from the neck is inserted in an incision through the check in front of the 
masseter, and is sutured into the defect in the mucous membrane ABC. Ten days later 
che pedicle is cut and all defects are sutured or grafted. 2. If the growth cannot be re- 
noved from the inside, the incision AB is made through the cheek. 3. The neck flap is 
mserted. The cheek flaps are closed over it, and then the same procedure is continued 
asin I. 


vercome by the use of x-ray or radium treatment of the flap before 
it is turned in. Cole has tested this procedure frequently in war 
wounds and finds that he can advantageously utilize flaps which 
without depilation would have been contraindicated. Hairless skin 
however, is to be preferred whenever it can be obtained (Fig. 667, 668, 
569). 

On several occasions I have turned up a flap from the neck with 
its base below the ramus of the jaw, and after passing it through an 
incision between the mandible and soft parts have sutured it into the 
defect in the mucous membrane. Two weeks later the pedicle was 
cut. The results were satisfactory. 
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Fic. 666.—Method of closing a cheek defect (Voeckler).—1. The solid black line in- 
dicates the incision around the defect and outlining the flap from the neck. As much of 
the tissue as necessary from the margins of the defect is turned in and is used to line the * 
cheek. The flap from the neck covers the raw surface as indicated in 2 and 3. 
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Fic. 667.—Operation for closing a cheek defect (Cole).—1. The dotted line indicates 

the incision through an area from which the hair has been removed by radiation. 2. The 

flap with the pedicle at the margin of the defect is turned in to line the cheek by means 0 _ 


the special suture shown_in 3. : 
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Fic. 668.—Cole’s operation for closing a cheek defect, continued—z1. A pedunculated fla ' 
from the neck is shifted up to cover the raw surface. 2. The neck wound closed. 
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Gersuny’s Operation (1887).—An incision is made from the corner 
of the mouth down to the border of the lower jaw, and backward to 
the anterior edge of the masseter. The flap thus outlined is raised, 
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Fic. 669.—Operation for closing a cheek defect (Cole).—1. The defect in the mucous 
membrane of the mouth closed by skin obtained from the neighborhood, the pedicles being 
onthe margin. The shaded area B indicates araw surface. The dotted lines indicate the 
yutlines of the pedunculated flap A from the neck. 2. The flap A shifted*over to cover the 
raw area and a portion of the wound closed. The dotted line indicates the point of 
division. The pedicle is then used to fill in the defect on the neck. 
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Fic. 670.—Method of lining the cheek (Gersuny).—1. The incision ABC is made 
‘hrough the full thickness of the cheek, and the flap is turned up. The incisions DF and 
FE are made which outline a flap large enough to line the cheek. 2. The flap is folded 
1p until the skin side is inward, and is sutured into the defect in the mucous membrane. 
The pedicle is composed of the subcutaneous tissues. Then the cheek flap is lowered and 
‘utured into position over it 


the growth is removed, or scar tissue is divided, and the flap is held 
upward. The under surface of this flap, from which mucous mem- 
brane is lacking, is covered with a flap from the skin of the neck, 
the pedicle of which consists entirely of the underlying soft parts and 
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periosteum along the mandible. The connection with the surround- 
ing skin is completely severed, the flap is turned up, skin surface toward 
the mouth, and is sutured to the edges of the gap in the mucous 
membrane. The cheek flap is then turned down and sutured ove) 
this. This method is valuable in certain instances, one advantag: 
being that the entire operation can be completed at one sitting. The 
disadvantage is that the circulation through the pedicle will not alway: 
be sufficient to nourish the flap (Fig. 670). 


METHODS OF REPAIRING DEFECTS INVOLVING THE 
FULL THICKNESS OF THE CHEEK 


Many operations have been devised for the repair of defect 
involving the. full thickness of the cheek, but only a few of the bes 
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Fic. 671.—Method of closing a cheek defect. 1. The dark lines indicate the flay 
which are made through the full thickness of the cheek. 2. The flaps are approximate 
and sutured, and the soft parts above and below are drawn together to fill the gaps. 


will be described here. In any one, some modifications in detail ma 
be advisable to meet conditions peculiar to the individual case. 

Kraske’s Operation.—-A flap of sufficient size to fill the gap }! 
turned up from immediately below and is sutured into it. The pedicl | 
through which nutrition is preserved for greater safety should includ ' 
a portion of the skin, but may be entirely of subcutaneous tissue. ] 
the bridge of skin is left, the pedicle is cut through after three week: 
By this method a raw area twice the size of the defect is left, whic | 
may be filled by sliding flaps, or by grafts, according to the nature ¢. 
the case (Fig. 672). 
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Another method of closing a cheek defect may be illustrated by 
the following: A patient came under my care with a check lesion of 
three years’ standing, following excision of the superior maxilla with 
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Fic. 672.—Operation for the repair of a cheek defect (Kraske).—1. The growth is 
:xcised. The flap A of sufficient size to fill the defect is raised from below, with its pedicle 
yn, or close to the margin of the defect. 2. The flap sutured into the defect. The raw 
urfaces are grafted or covered with a flap from the neck. 


yverlying soft parts for sarcoma of the antrum. The condition is 
vell shown in the accompanying figures. There was paralysis of the 
‘ight corner of the mouth. The defect extended from the outer angle 
»f the right eye to the nose, and well down on to the cheek. The eye 


Fic. 673.—Cheek defect following excision of a sarcoma of the antrum three years 
'reviously.—1 and 2. Lateral and front viewsof the defect. 3. The defect was closed by 
aeans of a flap of tissue from the cheek below, the pedicle being at the lower rim of the 
pening. This flap was turned upward, skin side inward, and its edges were sutured under 
-he loosened edges from around the margin of the opening. The raw surface was then 
‘rafted with Ollier-Thiersch grafts. The photograph was taken two weeks after operation. 


vas sagging, and was held by the soft parts only, the floor of the orbit 
having been removed. The lower lid was intact, the lachrymal sac 
vas destroyed, the septum was missing; through the opening could be 
een the nasal surface of the hard nalate, and the action of the soft 
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palate in swallowing and speaking. In other words, this defec 
opened into the nasal and pharyngeal cavities and not into the moutt 
The cheek just below the defect was quite thick, and covered wit 
hairless skin which was not infiltrated with scar (Figs. 673 and 674) 

OPERATION.—An incision extending from the nose to the oute 
angle of the eye was made along the lower outer border of the thick 
ened cheek area, and a hinged flap of skin and fat (which filled th 
opening without difficulty) was raised with its pedicle near the inner rir 
of the defect. The soft parts were then loosened all around the othe 
portion of the margin, and the edges of the hinged flap, with its ski 
surface inward, was sutured with mattress sutures, high up under tk 
marginal flap, thus bringing raw surface to raw surface. The edgi 
of the marginal flap extended over the raw surface of the hinged fla 
to some extent, and partly covered it. The remaining raw surfac 


Fic. 674.—Cheek defect, continued—1. Taken two weeks after operation. 2. Tak 
eighteen months after operation. 


was immediately covered with an Ollier-Thiersch graft. There wf 
no infection, and primary healing occurred. The patient was di} 
charged two weeks after operation, much improved. In this meth 
we made use of a thick hinged flap from below the defect, the ra‘ 
surface of which was partially covered by the marginal flap fro _ 
above. The remainder of the defect was grafted. ; 
Cheyne and Burghard’s Operation for a Small Gap in the Chee 
without Contracture of the Jaws.— The edges are freshened, andi, 
scar is excised. A flap (of skin and subcutaneous tissue) from ov: 
the masseter muscle, with its pedicle behind and near the defect, 
raised, turned over so that skin surface is inward, and sutured to t 
edges of the mucous membrane. After healing is complete (two 
three weeks) the pedicle is divided and sutured into the posteri 
portion of the defect, flap is then raised from the skin over the ji 
and is shifted upward to cover the raw surface of the first flap. Secor 
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ry shaping operations are necessary to form the angle of the mouth, 
ttc. (Fig. 675). 

Shrady’s Operation.—The cheek defect is, closed by the double 
ransfer of a flap from the lower portion of one arm above the elbow, 
vhich is implanted into an incision on the radial side of the forefinger 
of the other hand. In due time the flap is cut away from the arm 
ind transferred on the finger to line the cheek. The flap is subse- 
juently cut away from the finger, and the raw surface covered with 
sliding flaps from the neighboring parts. 
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Fic. 675.—Operation for closing a cheek defect (Cheyne & Burghard).—1. The dark 
nes indicate the incision for raising a hinged flap. 2. The hinged flap raised, turned for- 
zard, sutured into the defect, skin side inward. The dotted line AA indicates the incision 
> divide the pedicle. 3. Two weeks later the pedicle is cut and the end of the flap is 
itured into the defect. The dark line indicates the flap which is to be shifted up from 
he chin to cover the raw surface of the hinged flap. All other defects are sutured or grafted. 


Czerny’s Operation.—A flap is raised from the neck with its pedicle 
vetween the ear and the zygoma, and adjacent to the defect. It 
hould be long enough to reach the most distant portion of the open- 
ng after the free end has been folded back on the body of the flap, 
o that epithelium covers on both sides. If the flap is shifted at once 
'fter folding and suturing raw surface to raw surface, it is united only 
0 the sides of the cheek defect, the reflected edge and the base being 
ubsequently sutured into position. If healing of the folded portion 
s allowed to take place first (which is preferable), the reflected edge 
s divided, and all but the pedicle portion is sutured into the defect. 
his is done subsequently, and several secondary operations may be 
‘ecessary (Fig. 676). 
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Israel’s Operation. First StacE.—A pedunculated flap of skin an 
subcutaneous tissue is raised from the skin of the neck. The pedicl 
isyjust below the angle of the jaw and is oblique in direction. Th 


Fic. 676.—Czerny's operation for closing a cheek defect (J. S. Stone).—1. Outli i 
of the flap. Note the position of the pedicle. The dotted line across the flap indicat 
the point at which the extremity is folded onitself. 2. The flap in position, and the ne - 
wound closed. 
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Fic. 677.—Israel’s operation for closing a cheek defect (J. S. Stone).—t. The ct 

line outlines the flap which is to close the cheek defect. 2. Flap raised, turned over, ¢ 

sutured ‘skin surface inside to mucous membrane of the cheek. The neck defect clos 

Be Lhe pedicle is severed and the flap is folded forward on itself and sutured. _ The pone 
border of the double-faced flap is subsequently split and the margins sutured into the defi 

thus completely closing it. 


flap should be long enough when raised to reach the most distant poi « 
in the defect without tension, and wide enough to fill the gap. 
must be remembered that flaps from the neck contract a great d 
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ind allowance must be made for this shrinkage. After being raised, 
he flap is turned over, skin surface inside, and its free end is carefully 
utured to the loosened mucous membrane at the margins of the 
lefect, except in the portion under the pedicle (Fig. 677). 

It can be seen from this that the pedicle bridges over an area of 
tormal skin, and the skin surfaces should be kept apart with gauze. 
Che neck wound is closed, as far as may be, with sutures. 

SECOND STAGE.—Three weeks later the pedicle is cut. The exposed 
aw surfaces having been freshened the posterior portion of the flap is 
urned forward and sutured, thus covering the raw surface of the 
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Fic. 678.—Method of closing cheek defect with flap from the neck (Blazr).—1. Flap 
iised from the neck and folded onitself. 2. After healing is complete the flap is shifted 
ito the cheek defect and its sides sutured to the freshened edges. 2. Two to three weeks 
iter the pedicles cut, the upper end of the flap is opened and both extremities of the flap 
re fitted into the defect. Note the relaxation incision on the neck. 


-ortion previously implanted. This leaves a sinus opening into the 
a1outh at the posterior edge. 

THIRD STAGE.—Two or three weeks later the flap is opened at its 
oint of reflexion (posterior margin) and, after preparation of the edge of 
he defect, the inner layer of the flap is sutured to mucous membrane 
‘nd the outer to the skin. Several secondary shaping operations may 
e necessary. 

Hahn’s Operation.—This operation differs from that of Israel only 
1 that the flap is obtained from the skin of the chest (down to the 
\ipple) with its base at the clavicle. The head must be flexed and 


‘nmobilized. 
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Fic. 679.—Operation for closing a cheek defect with flap from the shoulder 
Hacker).—The flap from the shoulder is raised and sutured into the cheek defect, sk 
surface inward. The wound on the shoulder is partially closed by sutures. Two or thr 


weeks later the pedicle is cut and may be used to cover the raw surface, or this area may] 
grafted. 
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Fic. 680.—Restoration of cheek and angle of mouth (v. Hacker).—1. The scar 
divided from the angle of the mouth to the masseter, and the skin over the masseter 
undermined. The flap A from the neck is raised, passed under flap B, and after bei 
notched is sutured into the defect to form angle of mouth, skin side inward. The ne 
wound isclosed. 2. Two or three weeks later the lower attachment of the flap B is divic 
and split. 
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Von Hacker’s Operations.—A number of methods of closing cheek 
efects have been suggested by von Hacker. He has used a peduncu- 
ited flap from the clavicular region (with its pedicle toward the 
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Fic. 681.—v. Hacker’s operation for the restoration of cheek and angle of mouth, con- 

tued.—1. The flap A is divided across the posterior margin of the defect, and is sutured 

to place. The flap B is shifted to cover the raw surface and complete the angle of the 
outh. 2. The pedicle A’ is used to fill in the remaining raw surface. 


iidline), which is raised and sutured into the defect, skin surface inside. 
fter two or three weeks the pedicle is cut and the raw surface may be 
osed by reflecting the pedicle end, or by grafting. 
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| Fic. 682.—Operation to close a cheek defect (v. Hacker).—1. The flap A fromgthe 
airless portion of the neck is raised and inserted under the undermined skin B over 
le masseter, and is sutured into the cheek defect, skin surface inward. The wound on 
ie neck is closed. 2. After two or three weeks the flap B is raised as shown. The flap 
is divided at the line C and is sutured into the defect, thus completely closing it. 


Another method, also by von Hacker, is shown in the diagrams. 
. flap from the neck is raised, turned skin surface inward and passed 
inder a bridge of normal skin, which lies between the pedicle and the 
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opening. The free end of the flap is sutured into the defect. In dt 
time one end of the bridge of normal skin is cut, the pedicle of the fla 


is also cut, and the defect is completely closed. Then the pedicle en | 


of the flap, and the bridge of the skin are utilized to cover the ra 
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Fic. 683.—v. Hacker’s operation to close a cheek defect, continued.—1. Flaps B and A’z 
then mobilized and shifted forward to cover the raw surface A. 2. The flaps sutured. 


P\o 


surface of the implanted flap. The neck wound is sutured immediate 


after the flap has been raised. Several secondary operations are nece. 


sary to complete the work (Figs. 679—684). 
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Fic. 684.—Operation to close a cheek defect (v. Hacker).—1. After the relief of t _ 
contracture the flap A is raised from the neck and is sutured into the defect, skin si 
inward. The flap B may be shifted at once, or later, to cover the raw surface A. 2. T°. 
or three weeks later the pedicle of the flap A is cut and fitted into the defect. 3. T . 


defect completely closed. 


Horsley’s Operation.—Horsley lines the cheek defect with a fle 
turned up from the skin of the neck which is inserted (skin side inwar . 
through an incision between the mandible and overlying soft part. 
and is sutured to the edges of the mucous membrane. The ra. 
surface of the flap is covered with a suitably shaped flap from t) 
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orehead which has as its pedicle the anterior temporal artery, which is 
lissected out. When the flap is shifted, the artery is implanted into 
he soft parts in an incision made to receive it. This method is very 
imilar to that used by Monks in forming an eyelid, described in a 
wrevious section. I can see no advantage in the transplantation of such 
_ flap in cheek defects, as the mutilation and operative procedures are 
nuch greater than those belonging to simpler methods. Moreover, 
vith properly made pedunculated flaps there is little difficulty in preserv- 
ng adequate circulation. 

Author’s Method.‘—A patient had a severe attack of typhoid fever 
nd was in bed for about ten weeks. While he was in a comatose 
ondition a small ulcer appeared on the inside of the right cheek, which 
pread and finally went through its entire thickness. When he was 
\dmitted to the hospital I found a hole with a circular, funnel-shaped 
pening involving the entire thickness of the right cheek. The external 
liameter measured 6.25 cm. (2)4 inches), the internal, 3.75 cm. (114 
nches). The defect extended from the level of the hard palate to the 
loor of the mouth, and from the ramus of the jaw to within half an 
och of the angle of the mouth. ‘The walls of the defect were made up 
ff very dense scar tissue of woody hardness, which also involved the 
djacent soft parts. Posteriorly, a thick column of scar tissue en- 
roached upon the oral cavity, and this, with a smaller band anteriorly, 
vound the jaws together. 

The mucosa of both the upper and the lower jaw on this side had 
‘vidently been implicated in the destructive process, and the alveolar 
wrocesses were covered with dense scar tissue, which was continuous 
vith the walls of the defect. The parotid duct could not be located. 
\ll the teeth were in bad condition on the right side, only one or two 
ncisors being left. The tongue on this side was closely adherent to the 
vody of the lower jaw along the floor of the defect to such an extent 
hat only the tip could be moved. The patient was unable to open his 
aouth even with the greatest effort. Thiscondition seemed to bedueto 
he scar tissue and not to any trouble with the joints, as a certain 
‘mount of lateral joint movement could be demonstrated. Articula- 
ion was very indistinct, and talking was impossible unless the opening 
vas plugged with a dressing. ‘The patient was obliged to force his 
ood with his finger back behind the teeth on the left side, and was 
inable to feed himself through the defect as the unequal movements of 
he tongue forced the food back through the opening. 


" DavispJ. S.: “Anns. Surg.,”’ March, 1913, 361. 
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For the repair of this large defect I decided upon a flap with ; 
broad pedicle which would fulfil the following conditions: It mus 
not contract appreciably after being implanted; it must have enougl 
thickness to fill the defect without causing a depressed area after healin; 
was complete; and it must be formed of soft tissue (preferably fat, with 
whole-thickness skin on both sides) which would conform in appearance 
to the surrounding skin externally, and take the place of the mucou 
membrane in the mouth. In order to avoid any further mutilatio 
of the face or neck I determined to utilize the right arm. 

OPERATION.—A large pedunculated, rectangular-shaped flap 7. 
X 16. cm. (3 X 626 inches), made up of whole-thickness skin with it 
subcutaneous fat, was raised from the outer side of the right arm, wit] 
its base in the mid-deltoid region. The flap was folded on itself, an 
the distal end sutured to the pedicle and underlying muscle wit) 
interrupted sutures placed at intervals in the edges, thus bringing rav 
surface to raw surface, and forming a flap with a double thickness of fa 
within, and with whole-thickness skin on the front and back. The flay: 
was then stretched by means of four sutures on a gauze-covered wir. 
frame, to keep it flat and to control contraction, and a number of smah 
stab wounds were made in it to relieve congestion. ‘The area fror. 
which the flap was raised was grafted immediately with Ollier-Thiersc 
grafts. : 

Fourteen days later as much as possible of the scar tissue wa 
removed from the sides and upper portion of the defect. The tongue 
which was adherent almost to its base, was freed and drawn to th 
left side. Even after the scar tissue bands had been dissected out. 
the jaws could not be opened to any extent, probably owing to th’ 
great infiltration of the muscles with scar tissue. | 

The flap on the arm was then opened across its free end, the edge | 
were freshened, the arm was raised, and the flap was sutured into th, 
defect with catgut in the mouth, and silk on the cheek. ~ In this wa 
the upper two-thirds of the defect was filled. The arm was then hel » 
in position by means of a plaster cast. ‘The patient was placed on : 
Gatch bed. Water by rectum was commenced by the Murphy metho: 
and continued for several days. Only sterile water was given b: 
the mouth, and nasal feeding was continued until the pedicle of th’ 
flap was amputated. Eleven days after implantation the cast wi: 
removed, and the pedicle was cut through, close to the arm. Eleve 
days later the scar tissue was removed from the lower third of tl: 
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lefect and, after the edges had been trimmed and freshened, the flap 
vas sutured so as to completely close the remainder of the opening. 

By this means the defect was entirely closed with athick flap with 
kin on both sides, which was nearly level with the surrounding tissues. 
[here was a very marked improvement in the appearance of the 
yatient. ‘The flap was in excellent condition, and the skin was soft, 
jliable, and of normal color. Within the mouth the skin was pale 
ind soft, and seemed to be gradually assuming the characteristics of 
he mucous membrane. The jaws could be opened so that the tip 
of the finger could be introduced between the incisor teeth, and there 
vas quite a little lateral motion. There was free motion of the tongue, 


I 2 3 4 S 

Fic. 685.—Cheek defect following noma (typhoid fever complication). Duration 
wo years.—1. Note the depth of the posterior wall of the defect and the extent of the scar 
issue involvement around the opening. The tongue can be seen adherent to the lower 
»yortion of the defect. 2. Observe the position of the defect in regard to the angle of the 
nouth. The photograph shows the maximum separation of the jaws. 3 and 4. Schematic 
lrawing showing the method of formation of the arm flap. 3. The outline of the flap 
laving its pedicle AA above, and its free end at the line BB. The flap after being raised 
vas folded on itself on-the line CC. 4. The free end of the flap BB was sutured to the 
vedicle and underlying muscle at AA, and the edges are held together with sutures, thus 
orming a flap with a double thickness of fat within, and with whole-thickness skin on both 
ides. The area D was immediately grafted with Ollier-Thiersch grafts. The flap was 
tretched on a wire frame and after two weeks the free end along the line CC was split, 
he sides were freshened and the flap was implanted into the freshened edges of the defect. 
}. The position of the arm and head in the plaster cast. 


ind the feeding process was simplified. Speech was much improved. 
Che circulation of the flap had been assured, and most of the shrinkage 
1ad taken place before it was transplanted. There was no unsightly 
scarring of the cheek or neck, and the area from which the flap was 
‘aised had been entirely healed by means of Ollier-Thiersch grafts 
it the time the flap was ready for transplantation. 

The only serious disadvantage of the method is the constrained 
dosition of the patient during the time the circulation from the cheek 
$ entering the flap. 

On the whole the result was satisfactory. There was still much 
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limitation of the jaw movement, but this was somewhat improved bi 
subsequent removal of the condyle on that side. Furthermore, anc 
most important, is the fact that the patient was relieved of a hideou 
deformity which would have prevented his living a comfortable 
healthy life. and would probably have interfered with his obtainin; 
employment (Figs. 685—686). 

Lauenstein’s Operation.—A bridge of skin and subcutaneous tissu 
is raised from the midline over the sternum, the incisions bein. 
vertical. From one side on the same level is raised a hinged flap wit) 
pedicle close to the margin of the bridge and of sufficient size to cove 
the under surface of the bridge flap. This is turned over, draw:: 
beneath the bridge flap, and held in position by sutures. The defec 


Fic. 686.—Cheek defect following noma, conlinued.—1. The pedicle was cut from tl - 
arm eleven days later. The photograph shows the flap nine days after cutting the pedicl 
and before fitting it into the lower portion of the defect. 2 and 3. Taken five vears aft 
implanting the flap. Note the scar left by the recent excision of the condyle. 4. Exter 
of jaw motion possible after the excision. The skin lining the cheek has assumed the a) 
pearance and the function of the mucous membrane. 


left by the hinged flap is immediately grafted. After circulation ha- 
been established the pedicle is cut. Then the lateral incisions markin 
out the pedicle of the double faced flap are made, thus cutting off th | 
lateral circulation. The pedicle is dissected up so that the circule4 
tion of the flap enters through the upper and lower attachments. The 
the lower attachment is gradually severed, and the circulation enter 
entirely through the upper attachment. It takes a considerable.tim 
(39 days in Lauenstein’s case) before the flap is shifted to the chee 3 
defect. Two weeks later the pedicle is cut and sutured (Fig. 687). 

This type of operation is a very valuable one. The gradual separé 
tion of the flap from its attachments assures the adjustment of circt 
lation, so that by this seemingly slow process much time can be savec 
and there will be no sloughing after the flap has been shifted. 

Lerda has used a rather heroic method of closing a large chec 
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efect. He shifts the entire mouth toward the gap by means of 
orizontal incisions continuous with the upper and lower borders of 
he defect. ‘These incisions extend through the full thickness of the 


2 3 
Fic. 687.—Operation for closing a cheek defect (Lauenstein, Annals of Surgery, 1893, 
7).—1. A indicates the bridge flap which is undermined; B, the hinged flap which is to 
e drawn under A. 2. The flap B drawn under A and sutured; D, the raw area, which 
hould be grafted. 3. Outline of pedicle C. The lower pedicle of flap A is gradually 
2vered. The pedicle of flap B is cut, and the double-faced flap A is then shifted to the 
heek. 


ips and are carried across on the opposite cheek a sufficient distance 
0 loosen the flap freely. Then the flap is shifted over and sutured to 
he margins of the defect in layers. The mouth is now much dis- 
laced, but after healing is complete it is returned to its central posi- 


‘ 
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Fic. 688.—Operation for closing a cheek defect (Lerda).—1. The cheek defect. The 
ncisions through the full thickness of the cheek are indicated by dotted lines. 2 and 3. 
Mouth and cheek of opposite side shifted over to fill the defect. 4. The defect closed and 


ones of the mouth changed by shortening the angle on one side, and lengthening on 
e other. 


‘lon by lengthening the angle away from, and shortening the angle 
learest to the defect. This operation is not to be recommended, 
though it may be used occasionally (Fig. 688). 


586 PLASTIC SURGERY 


Bardenheuer’s Operation.—This very mutilating procedure should 
be considered only in unusual and very extensive cases. Two flaps 
are taken, one from the forehead, with the pedicle above the eye, to 
line the cheek; the other, or covering flap, is taken from the side of the 
neck with the pedicle at the margin of the lower jaw. The flap which 
is utilized to replace the mucous membrane should be hairless. The 
pedicles are divided later, and secondary operations are done. 

Monod and Vanverts’ Operation.—<An operation similar to that 
just mentioned utilizes a forehead flap cut in much the same way as 


Fic. 689. Fic. 690. : 


Fic. 689.—Bardenheuer’s operation for closing a large cheek defect (Binnie).—Th* 
large flap A is turned down from the forehead to fill the defect, skin side inward, and th 
flap B from the neck is shifted up to cover it. The pedicles are cut later and turned bacl 


and all raw surfaces are grafted. 

Fic. 690.—Monod and Vanverts’ operation for closing a large cheek defect (Binnie).— _ 
The flap A from forehead, including the angular artery, is turned down and sutured int 
the defect, skin side inward. The flap B, from the neck is raised to cover it. Later th 
pedicles are cut and fitted in position. All raw surfaces are sutured or grafted. 


for reconstruction of the nose, the pedicle of which contains the angula 
artery. The long pedicles of these flaps, after being severed, shoul © 
be returned to their original position (Figs. 689-690). 

Willard Bartlett in 1907 used the tongue for immediately closin 
a defect in the cheek following excision of a malignant growth of th 
mucous membrane. The greater portion of the mucous membran ¢ 
as well as a section of the full thickness of the cheek, was excise. 
The side of the tongue was split lengthways and the edges were suture . 
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to the margins of the defect. The superficial tissues of the cheek 
were closed. The mobility of the tongue is so great, that its useful- 
ness was not impaired, and the patient could eat, talk and swallow 
without difficulty within two weeks. The teeth on the operated side 
(both upper and lower) were missing, and if this operation should be 
decided on it would be necessary to remove the teeth before utilizing 
the tongue. Practically the same operation was used by Meissl in 
1906 for the same purpose (Fig. 691). 


; 
Tongue split / 
and suturedt- 

to cheek 


Fic. 691.—Operation for closing a cheek defect with the tongue (Afeissl).—1. Frontal 
section through the mouth at the first malar tooth. The black line indicates the incision 
in the tongue parallel with the floor of the mouth. 2. The split tongue sutured to the 
margin of the cheek defect. The raw surface may be covered by a flap or by grafts. 


CICATRICIAL CONTRACTURE OF THE JAWS 


In many old cases due to ulceration or extensive trauma, in ad- 
dition to the cheek defect we have to contend with a locking of the 
jaws due to cicatricial contracture of the tissues of the cheek, and we 
are called upon to relieve the constriction and at the same time close 
the cheek defect. Such cases are very difficult and in many instances 
it is impossible to obtain more than a partial restoration of function. 
Hence, it is much better to try to prevent the formation of the scar than 
to correct it after it is formed. 

Unless special contraindications exist in cases of extensive de- 
struction of the tissues of the cheek, the formation of this contracture 
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can best be prevented by the “‘open bite” method of treatment; whict 
should be insisted upon. The “open bite” splint with the smoott 
adjustable shield advocated by Cole is an excellent appliance. By 
its use the buccal sulcus is preserved, and when closure cannot be ob- 
tained the lips of the wound are prevented from prolapse, and the con: 
tour is preserved. Much can be accomplished by keeping the jaw: 
apart, but unfortunately it is seldom that we see these cases until the 
contracture has taken place, and the condition has existed for years. 

Among operations devised for relieving the contracture and a’ 
the same time lining the cheek, the following may be mentioned 

Gussenbauer’s Operation.—This operation is applicable in case: 
of comparatively small cheek defects with locking of the jaws du 
to scar tissue. It is done in stages. 

First StaceE.—A quadrilateral flap of the skin of the cheek (o 
the desired width) extending from the angle of the mouth to the mas 


Fic. 692.—Operation for lining the cheek, and closing a cheek defect (Gussenbauer).— 
The flap X is raised from the cheek with its pedicle at the anterior border of the massete 
muscle. The scar tissue is divided from the angle of the mouth to the edge of the massete: 
2. The free end of the flap turned in and sutured into the defect at the inner margin of th’ 
masseter. 


seter muscle is dissected up. Its free end is in front, and its pedicl 
at the anterior border of the masseter. The cicatricial tissue beneat. 
is divided from the angle of the mouth to the masseter, and the mout 
is opened; the flap is folded, skin surface inward, and the anterio 
border is sutured to the mucous membrane at the edge of the massete! 

SECOND STAGE.—Four weeks later the pedicle is cut; the externe 
surface (pedicle end) is turned inward to complete the lining of th 
cheek, and is sutured in position. 

THirD STAGE.—The external raw surface of the flap may b 
covered by shifting skin from the border of the lower jaw, or in an 
way deemed advisable for the special case. Secondary operation 
will be necessary (Figs. 692-693). 
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Nélaton and Ombrédanne’s Operation. First Stace.—Excise 
with horizontal incisions the scar tissue on the affected side from the 
ingle of the mouth to the masseter muscle. A flap of the required 


Fic. 693.—Operation for lining the cheek, conlinued.—1. Two weeks later the pedicle 
f the flap is cut and the outer portion is unfolded and turned in to line the anterior part 
vf the cheek. 2. A flap with pedicle adjacent to the defect is raised, and shifted to cover 
he raw surface. Skin defects are sutured. 


size is raised from the inner side of the arm with its pedicle below; 
‘his is sutured to the defect in the mucosa, skin side inward, and the 
irm is immobilized. 


‘ 


I 2 


Fic. 694.—Operation for lining a cheek defect (modified from Nélaton and Ombré- 
lanne.).—1. The defect is lined by a flap X, from the arm, pedicle below. 2. After two 
veeks the pedicle Y is lengthened and cut, and turned outward to cover the raw surface of 
che portion of the flap first implanted. This may be done on both sides, if necessary. 


SECOND STAGE.—Three weeks later the pedicle of the flap on the 
itm is lengthened so that when it is cut it can be folded over to cover 
the raw surface of the portion first inserted. It is then sutured into 


59° PLASTIC SURGERY 


position. The other side may be treated in a similar manner. Sec. 
ondary trimming operations will be necessary. The arm defect may 
be sutured or grafted (Fig. 694). 

I have seen cases in which the jaws were locked so tightly that 
the teeth were pushed outward and buried in the mass of scar which hac 
fused the cheek and jaws into one solid immovable piece. In thes: 
cases an effort must be made to separate the cheek from the alveola: 
processes; then to line the cheek and gradually, after several operations 
to loosen the jaw. Sometimes in these cases excision of the head of th 
bone may be of service, but this alone does not give much relief. I 
may be used in connection with the operation of Le Dentu, in which th 
insertion of the masseter and the internal pterygoid muscles are loosene 
from the mandible with excision of as much scar tissue as possible, anc 
the destroyed mucous membrane is replaced by whole-thickness ski 
flaps. The excision of a wedge of bone on each side of the mandible is 
front of the scar bands, as advised by Esmarch for the relief of complet 
anchylosis, has little to recommend it, although it may be tried as 
last resort. 

Stretching the Scar Tissue.— any forms of apparatus have bee 
devised for stretching scar tissue constricting the jaws, but unless th 
scar is scanty, little can be accomplished by this method. However 
after division of the scar, as suggested by Mott, stretching may b 
effective, if continued for a considerable period. 


Angiomata 


Angiomata of the cheek or lips may be treated by methods alread 
described in the section on this subject. 


Depressed Scars 


The various methods of treating ordinary scars have been previous] 
described. In the extensive depressed scars of the cheek followir 
wounds, much can be done after the scar has been excised and norm - 
skin has been sutured to normal skin, by the transplantation of fat | 
fill out the depression. If the depression is in the region of the zygom: 
tic arch, a pedunculated flap of the temporal muscle may be shiftc 
down to fill it. Sometimes free or decalcified bone, implanted in tl 
soft parts may be used to fill in the depression. 

Piétri has used with success pedunculated flaps of fat (after Moure 
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method) to fill out defects in the face. According to the situation of the 
depression to be filled, he obtains the fat from the chin, between the 
buccinator and masseter muscles, or from the zygomatic fossa. I have 
used this method with much success. 


SALIVARY FISTULA& 


Salivary fistule are quite rare in civil practice, but sometimes 
they are of interest to the plastic surgeon as a complication in the 
treatment of old cheek defects. Considering the frequency of face 
wounds in this war they are fairly uncommon, although Morestin 
reports 30 cases of the glandular type, and 32 cases of fistule of 
Stenson’s duct that have come under his care between 1915 and 1917. 

These fistulae, in the vast majority of cases, are connected with 
the parotid gland or its duct, and may be divided into two groups: 
(1) Glandular fistule. (2) Fistule of Stenson’s duct. 

A clean incised wound into the parotid gland will usually heal 
spontaneously, but little can be done to avoid the occurrence of fistule 
n war wounds of the parotid, because they are so frequently complicated 
by infection. The condition is usually well established and the diag- 
nosis clear by the time the patient is referred to the plastic surgeon. 

In all recent wounds involving the cheek, if Stenson’s duct can be 
located it should be immediately fixed in position, so that it will discharge 
into the mouth. 

Glandular fistula may occur anywhere over the parotid gland, 
those in the upper or lower portion being much less difficult to cure 
than those opening into the main collecting channels which are situated 
it the junction of the upper and middle thirds close to the anterior 
border. In operating on fistule every effort should be made to avoid 
injury to branches of the facial nerve and the larger vessels. 

Treatment of Glandular Fistule.—Immobilization of the jaws 
has been recommended, and Piétri reports 38 cases cured by this 
method. The jaws are held together sometimes for several months 
with intermaxillary ligatures, splints, or by means of a bandage which 
prevents the jaws being opened. Liquid nourishment is given and 
speaking is prohibited. As the fistula closes the diet is gradually 
increased. 

Dieulafé says that many cases will heal spontaneously without 
immobilization of the jaws, and that the fistula persists just as often 
in those who have been subjected to immobilization as in those who have 
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not had the jaws closed. Be that as it may, since the method j 
simple, it should be tried in conjunction with cauterization. 

Glandular fistula may be treated by cauterization with silve 
nitrate or, better still, with the actual cautery. The cautery may b 
applied directly to the fistulous tract every few days, or the applicatio 
may be made through a small incision above and below the fistul: 
until the tract is removed and the wound closed. 

Extensive avulsion of the auriculo-temporal nerve (which is foun 
between the temporal artery and the ear) may be done for the pw 
pose of diminishing the secretion of the gland, and a number of goo 


Fic. 695.—Hemangioma of the cheek.—1i and 2. Before operative interference. T} 
growth extended from the ear to the midline of the lip. The lower lid and side of the nos 
and also the mucous membrane of the mouth on the right side were involved. 3. Phot 
graph taken six weeks later. 4. Taken four months after the first operation. Thereh 
been considerable improvement. Several further operations will have to be done. T: 
bones on the right side of the face are also markedly hypertrophied and the necessa: 
portions will have to be removed before symmetry can be brought about. Little could’ 
accomplished by injections in this case as there is considerable fibrous tissue scatter 
through the growth. 


results have been reported by this method (Leriche, Deupes, Die 
lafé, Tromp, Ianni, and others). 

The fistulous tract may be excised, and the wound carefully close 
in layers, so as to leave no dead space. Morestin found that 24°: 
the 26 cases treated by this method healed without complication 
and considers extirpation the method of choice. In one case flu: 
collected in the wound; this was aspirated, whenever necessary, at 
pressure applied. The wound healed promptly. In the othe 
infection occurred but the final result was good. In the cases follov 
ing war wounds in which the fistula is in the midst of dense scar tisst 
(adherent and depressed), it is important that all the scar be remove | 
In these the cure of the fistula can be accomplished as an incident ° 
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he operations for removing the disfiguring scar tissue. 
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Sometimes 


t may be necessary to extirpate the entire gland, but this should not 


ye done until all other methods have failed. 
Submaxillary glandular fistule are very rare 


as compared with 


those of the parotid. For these extirpation is the operation of choice. 
Fistule of Stenson’s Duct.—Dieulafé has found three forms fol- 


owing war wounds. 
luct, with limited traumatism of the cheek. (2) 
cistule caused by great destruction of the cheek, 
ollowed by contracted scars which occlude the 
luct, obliterating its normal orifice and leaving 
ypen the skin wound. This is the most common 
variety. (3) Fistule of the duct caused by infec- 
ion associated with destructive traumatism in- 
olving bone and soft parts. 

Many operations have been devised for the re- 
jef of this condition. The object of these opera- 
ions is to divert the flow of parotid secretion into 
the mouth from its abnormal external point of dis- 
sharge. If this cannot be done by any of the 
means at our command, it may be deemed advis- 
‘ible to check the secretion entirely. 

Operations for the relief of fistule of Stenson’s 
‘uct vary with the position of the fistula; (1) 
vhen it is anterior to the masseter muscle; (2) 
vhen it is in the masseteric portion of the duct. 


1. When the Fistula is Anterior to the 
Masseter Muscle 


Von Langenbeck’s Operation.—A probe is 
yassed through the fistula into the portion of the 


(x) Fistula caused by lateral section of the 


PAROTID 
‘SZ Ar 


Fic. 696.—Opera- 
tion for fistula of Sten- 
son’s duct (Deguise).— 
A wire or rubber liga- 
ture is inserted from 
the buccal surface so 
that it passes through 
the floor of the fistula. 
It is tied or twisted 
tightly, and the tissue 
included will slough, 
thus making an opening 
into the mouth. The 
fistulous tract is then ex- 
cised and the edges are 
closed. 


uct next to the gland. The duct having been dissected out its free 
2nd is drawn through an opening into the mouth, and sutured to the 


yuccal mucosa. 
bf choice when the duct is anterior to the masseter, 
the fistule are usually found much further back. 


The external wound is closed. This is the operation 


but unfortunately 


Deguise’s Operation.—From the fistula make two perforations 


2625 cm. (14 inch) apart into the mouth. Pass through these per- 


iorations an elastic ligature, a silver or lead wire, ora silk ligature, and 
38 
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tie snugly inside the mouth. The tissue included in this ligature wi 
necrose, and a permanent opening will result. When this is assurec 
excise the fistulous tract in the skin, and close the external woun 
(Fig. 696). 

Kaufmann’s Operation.—Thrust a cannula about 0.312 cm. (1 
inch) in diameter through the fistula into the mouth, and through ij 
pass a rubber tube or a seton. Remove the cannula and, after th 
tract around the tube has been covered with epithelium, freshen th 
skin edges and close the external wound. 


2. When the Fistula is Situated in the Masseteric Portion of Stenson’ 
Duct 


Von Langenbeck’s operation may be used if the duct is long enoug 
and can be brought through a transverse incision in the massete 
to the buccal mucous membrane. The methods of Kaufmann an 
Deguise may also be used, but the masseter should not be puncturec 
and the seton, stitch, or rubber drain should be passed through 
tunnel burrowed between the masseter and the skin. 

Braun’s, or Kiittner’s Operation.—A new duct is formed with 
pedunculated flap from the buccal mucosa. Through a skin incisio: 
a flap of mucous membrane of sufficient length to bridge the defec 
without tension is raised in front of the masseter, with its pedicle a 
the anterior border of this muscle. It is turned back over the edge o 
the masseter, its free end is sutured to the stump of the duct, which ha 
been freely mobilized. and the edges of the flap are brought togethe 
to form a sort of tube. The skin is then closed. This operation i 
said to be effective (Fig. 697). 

Crouse’s Operation.—A vertical incision 3. cm. (1) inch) lon; 
is made through skin and fat, 2. cm. (4% inch) below the zygomati 
process, and 2. cm. (4 inch) in front of the ear. This incision avoid 
injuring nerves and vessels. The parotid fascia is exposed, and al 
incision r. cm. (2 inch) long is made init. The cheek is then everted 
and a pedunculated flap of buccal mucous membrane 0.625 cm. (3: 
inch) wide (I would suggest a slightly wider flap), and 0.312 cm 
(14 inch) thick, is raised. The free end should be close to the vermi 
lion line of the upper lip, and the base opposite the cusp of the seconc 
upper molar tooth. Then with a curved clamp a tunnel is burrowec 
between the skin and the masseter muscle, the clamp is passed over th 
anterior border of the masseter, punctures the buccinator, and enter: 
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the mouth just in front of the base of the pedunculated mucous mem- 
brane flap. The flap is then drawn through this tunnel, and its tip 
is sutured into the incision in the parotid fascia with a modified 
Lembert suture of No. 0, 10-day chromic catgut, which pulls it in. 


—) 


Fic. 697.—Braun’s operation for fistula of Stenson’s duct (Binnie).—-1. Make the 
incision A B which divides all the tissues except the masseter,’and the buccal mucosa. Dis- 
sect the fistulous opening free from the skin. 2. Retract the tissues and form a flap of 
mucosa of the desired length and width, with its pedicle at the anterior border of the 
masseter. 3. Turn the flap back and suture its free end to the fistula, and its edges to- 
gether to form atube. Close the skin wound. 


The ends of this suture are left long, and to it is tied a loop of No. 5, 
10-day chromic catgut which is passed in from the mouth along the 
flap (the ends being left in the mouth). The mucous flap assumes a 
channel-like form, and it may be wise to draw the edges together with 
a stitch or two, in order to form a sort of tube over the catgut strands. 
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This is an excellent operation and with modifications is well wort 
trying (Figs. 698-699). 


« 


Fic. 698.—Operation for fistula of Stenson’s duct (Crouse).—1. The skin is retracte 
and the fascia over the parotid is exposed. Note the clamp which is passed beneath tt 
skin and over the anterior margin of the masseter muscle. 2. The cheek turned out ar 
a thick flap of mucous membrane and submucous tissue is raised, its pedicle being opposi 


the second molar tooth. The insert shows the closure of the mucous membrane. 
¢ 


I 2 


Fic. 699.—Operation for fistula of Stenson’s duct, continued. 1. The mucous fle 
drawn through the tunnel made by the clamp. Note the modified Lembert suture whic 
will draw the tip of the flap under the edge of the slit in the parotid fascia. Note the gutte 
shape assumed by the flap. 2. The loop of ten-day catgut lying in the bottom of tk 
gutter is tied to the Lembert suture. A few sutures placed in the margins of the flap wi 
tend to form a tube. 


Anastomosis Between the Parotid and Sutmazxillary Glends.— 
Ferrarini’s suggestion of forming an anastomosis between glandula 


portions of the parotid and submaxillary glands in cases of fistul: 
of Stenson’s duct does not appear to be practical. The restoration c 
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the duct by means of a segment of vein, or by a skin graft, has also been 
tried, but these methods cannot be commended. 

It has been known for some time that when Stenson’s duct has been 
obliterated by scar tissue close to the gland the gland will atrophy, 
and this probably occurs after healing in extensive wounds more fre- 
quently than we have realized. The secretion that pours out of the 
fistula is, of course, lost as far as digestive processes are concerned, 
although this loss causes no perceptible disadvantage to the patient. 
Morestin, noting this fact, in treating his cases of fistulee of Stenson’s 
duct in which there was no possibility of successful implantation on 
the buccal surface, dissects out the stump of the duct with all the sur- 
rounding tissue, ligates it at its origin, after which he mobilizes the 
soft parts and closes without drainage. The obliteration of the duct 
causes rapid physiological death of the gland, but the patient is no 
worse off than when the secretion was being discharged upon the cheek. 
Morestin is enthusiastic over the method, and out of 32 cases of fis- 
tulz of Stenson’s duct in war wounds treated 16 by the establishment 
of drainage into the buccal cavity, and 13 by ligating the duct close to 
the gland. (The remaining 3 cases were done by other methods.) 
His experience has led him to conclude that the latter method is the 
best, and he has decided to use it exclusively in all suitable cases. 

Although supported by various authors, one would hardly feel 
justified in avulsing the auriculo-temporal nerve, or in extirpating 
the parotid gland for the cure of a fistula of Stenson’s duct when 
simpler methods will accomplish the same purpose. 


FACIAL PARALYSIS 


The cases of facial paralysis which come to the plastic surgeon are 
either those of very long standing, those in which nerve anastomosis 
(facial to spinal accessory, or facial to hypoglossal) has been unsuccess- 
ful, or those in which the extent of the destruction has precluded nerve 
anastomosis. 

The technic of nerve anastomosis, which is, of course, the method 
of choice when practical, will not be considered here; for full details of 
the method the reader is referred to the following articles:1 

1 BALLANCE, C. H., BALLANCE, H. A., & Stewart, P. “Brit. Med. Jour.,” 1903, i, 1009. 

BALLANCE, C. H. “Lancet.’”? London, June 12, 1909, 1675. 

Beckman, E. H. “Michigan State Med. Soc. Jour.,” Dec., rorq. 


Cusninc, H. “Anns. Surg.,”” May, 1903, 641. 
Dorr, L. ‘“Riforma Med.,’’ Oct. 30, IQII. 
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The paralysis may be due to any cause (injury or disease) by 
which the continuity of the nerve is broken. The muscles are atro 
phied and flabby and no longer respond to the faradic current; the 
angle of the mouth droops and there is constant drooling of saliva 
the mucous membrane of the cheek is frequently caught between thi 
teeth; speech may be impaired on account of the lack of control o 
the lips; the lower eyelid is everted; conjunctivitis is chronic, anc 


Fic. 700.—Myeloplasty for facial 
saralysis (Eden).—Schematic drawing 
phowing the skin incisions A in the hair 
ine, and B in the nasolabial fold. D, 
the temporal muscle. D’, a peduncu- 
lated flap of the temporal muscle at- 
tached to the orbicularis palpebrarum. 
C, the masseter muscle. C’, a flap of 
the masseter split and attached above 
and below the angles of the mouth. 


The eyelid may be raised by one of the plastic operations alread: 
described for the relief of ectropion, or by means of a pedunculatec 
flap from the temporal muscle. 

Operation for Raising the Lower Eyelid by the Attachment of : 


lachrymation is continuous. 


The facial nerve may be accidenth 
cut, or a section of it be excised durin; 
operations for removal of glands of th: 
neck and quite a number of such case; 
have come under my observation year. 
after the accident. The patients, o ] 
course, desire improvement in thei ] 
appearance, but many of these pa 
tients have become more or less ac’ 
customed to their deformity and simph _ 
desire the angle of the mouth to bi 
raised to overcome drooling, and thi¢ 
lower eyelid adjusted for the protec 
tion of the eye. It is needless to sa) 
that if these two defects can be reme 
died the appearance is also much im 
proved. 


ELEVATION OF LOWER EYELIL 


ete rtened ote 


Pedunculated Flap of the Temporal Muscle to the Orbicularis Palpe 
brarum (Modified after Lexer and Morestin).—A curved incisio) 


about 7. cm. (24 inches) long is made along the anterior border of th 


temporal fossa; a bundle of fibers is separated from the tempora 


FrAziIER & SPILLER. ‘‘Univ. of Penn. Med. Bull.,” 1903. 

Grant, W. W. “Jour. Amer. Med. Assn.,” Oct. 22, 1910, 1438. 

RorHscHiLp, O. ‘“Centralbl. f. d. Grenzgebiete d. Med. u. Chir.,” Dec. 21, 1911, 822 
SHARPE, W.- ‘Jour. Amer. Med. Assn.,”” May 11, 1918, 1354. 

Watts, S. H. ‘Old Dominion Jour. of Med. & Surg.,” June, 1913, 259- 
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muscle with its pedicle above. The orbicularis palpebrarum is found 
and the muscle flap is sutured to it at the angle, or along the lower lid, 
in such a manner as to raise the lower lid. The wound is then closed 


(Fig. 700). 
ELEVATION OF ANGLE OF MOUTH 


A number of ingenious operations have been devised for raising 
the angle of the mouth, some of which are quite satisfactory. 

The angle may be raised to the desired position with a strip of free 
fascia lata (Stein, and others); with thin wire (Busch, Momburg, 
and others); or silk looped over the zygomatic arch. This may also 
be accomplished by implanting the end of a living muscle (the sterno- 
cleidomastoid, J. Jianu, Gomoiu, Hildebrand, and others; the masseter, 
A. Jianu, Jonnescu, Lexer, and others; or the digastric, J. Jianu), 
into the orbicularis oris at the angle of the mouth. Morestin sutures 
the buccinator muscle to the anterior border and aponeurosis of the 
masseter muscle. 


RAISING THE ANGLE OF THE MOUTHAAIN: EACIAL 
PARALYSIS =BY wAM YELOPLAS TY. 


The Use of a Pedunculated Flap of the Sternocleidomastoid Muscle. 
—The upper portion of the sternocleidomastoid is exposed and a flap is 
raised from its anterior border, base upward. Through the same 
incision a tunnel is burrowed to the orbicularis oris muscle, and through 
a small skin incision close to the angle of the mouth the end of the muscle 
flap is drawn through the tunnel and sutured into positior. The skin 
incisions are then closed. The posterior belly of the ‘digastric muscle 
has been used for the same purpose in much the same manner. 

The Use of a Pedunculated Flap of the Anterior Portion of the Mas- 
seter Muscle (A. Jianu).—The use of a muscle flap from the masseter 
muscle is much simpler, and seems to me more rational. (The mas- 
seter is supplied by the masseteric branch of the fifth nerve.) The 
masseter muscle is exposed through a curved incision following the edge 
of the inferior maxilla, and its anterior portion is separated from the 
bone as a flap with its pedicle above. The skin is retracted, under- 
mined if necessary, and the flap in one piece is sutured to the orbicularis 
oris at the angle of the mouth or, if split, is sutured above and below. 
The skin is closed (Figs. 701-702). 

Lexer approaches the masseter through an incision in the naso- 
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labial fold; he raises a flap similar to that just described, and insert 
it in the same manner. 


Fic. 701.—Operation for raising the angle of the mouth in facial paralysis by the u: 
of a pedunculated flap of the masseter muscle (A. Jianu).—1. Dotted lines represent tha 
outline of the inferior maxilla. The solid line indicates the curved incision. 2. A, tks 
portion of the masseter muscle still attached to the bone. B, the flap of the anterior portio © 
of the masseter. C, the buccinator muscle. D, the parotid gland. E, the inferior maxill: { 


eT ea 


The muscle flap operations are extremely useful and offer a chanc_ 
of improvement together with movement of the mouth, to patients o 
whom nerve anastomosis has failed. 


Fic. 702.—A. Jianu’s operation for utilizing a flap of the masseter muscle, continued.- 
1. A single flap B sutured into the angle of the mouth. 2. The flap B split andsuture | 
above and below the angle of the mouth. 


When the living muscle flap is used, the associated movements ma: 
be objectionable, but with training the lip may be moved and even th 
facial expression may be obtained. 
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Morestin’s Operation—Through an incision 5. cm. (2 inches) 
long under the angle of the jaw, the anterior portion of the masseter 
muscle is exposed. The buccinator muscle is found and shortened with 
sutures. It is then fastened to the anterior border and external 
face of the masseter by sutures placed to raise the angle of the 
mouth to the desired position. 

Morestin claims to have had good results with this method. Before 
performing this operation it must be borne in mind that the buccinator 
muscle is supplied by the facial nerve. 

My own preference is for a flap of the masseter muscle, or for the 
use of the buccinator rather than for the flap from the sternocleidomas- 
toid or digastric muscles, as the direction of pull is too low with the last 
two mentioned. If the myeloplastic operations fail, we have the simpler 
methods which follow. 

Stein’s Operation. Transplantation of Free Fascia——Three weeks 
before transplantation a small amount of paraffin is injected near the 
angle of the mouth, in order to prepare a firm hold for the fascia. 
Then a strip of fascia lata 20. cm. (8 inches) long by 2. cm. (46 
inch) broad, is removed. Through an incision over the malar bone a 
tunnel is burrowed down to the angle of the mouth. <A small incision is 
then made near the angle and the loop of fascia is passed around the paraf- 
fin injected tissue. After the angle has been raised to the desired posi- 
tion, the ends are sutured around the zygomatic arch; the wounds are 
then closed. The fascia does not stretch and will live when 
transplanted. 

By this method, which with modifications is a good one, much 
can be accomplished. A single strip of fascia may also be used with 
satisfaction. 

Momburg’s Operation. (The Modified Busch Operation.)—Through 
an incision along its lower border the malar bone is exposed; a second 
incision is made parallel to the mouth, just above the angle, and a 
thin aluminium bronze wire is passed through the cheek tissues, with 
a special needle, from above downward. A broad hold having been 
taken near the mouth, the wire is returned through the tissues of the 
cheek and is passed around the zygomatic arch, where it is secured 
after the lip has been raised to the desired height (Fig. 703). 

This differs from the Busch operation in that the wire is passed 
around the malar bone, instead of through a hole bored in it, and the 
amount of tissue included in the loop at the angle of the mouth is 
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greater. The same operation may be done with waxed silk, which 
is more flexible. 

By the use of fascia, wire, or silk, the angle of the mouth can be 
raised as described, and the drooling controlled, but there will be nc 
motion. 

In all of the old cases there is a great deal of lax skin, and I have 
found it advisable to remove suitable areas of it, in addition to the 
radical procedures. 

It is well to realize that the skin of old cases of facial paralysi: 
tends to stretch and has little power of resisting infection. The 
scar after healing, is apparently prone to stretch much more than < 
scar in normal skin. 


Fic. 703.—The use of a wire loop for raising the angle of the mouth in facial paralysi : 
(Momburg).—1. The position of the wire passed through a perforation in the zygomat 
arch (Busch). 2. The position of the wire passed over the zygomatic arch (Momburg). 


In all of these methods where tunnelling through the tissues ¢ ” 
the cheek is necessary, it is advisable to place the fingers inside th 
mouth, so that the progress of the tunnelling instrument may b 
followed and perforation of the mucous membrane avoided. 

Lawen has implanted pieces of free bone into both upper and lower 
lips to hold them in position in cases of congenital facial paralysi: : 
I do not consider this method of any special value, but if the procedut 
is used cartilage should be implanted and not bone. ; 

After these operations the part should be kept absolutely quit, 
until healing is complete. Liquid diet should be given for at lea: 
two weeks. ‘| 


-t 
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SURGERY OF THE NECK, TRUNK, AND EXTREMITIE 


GENERAL CONSIDERATIONS 


Plastic surgery of the neck, trunk and extremities, is certainly « 
sufficient importance to warrant more attention than has hithert 
been paid to this branch of the subject. Thus far most of the gener: 
articles on plastic surgery make no mention of this field, except < 
a source of supply for flaps or grafts with which to repair defects o 
the face. It must be remembered, however, that many deformitic 
absolutely incapacitate the patient, and, unless promptly relievec 
often cause permanent distortion of the underlying bony frameworl 
Undoubtedly among the most difficult problems which confront th 
plastic surgeon are those presented by the extraordinarily varied con 
tractures which occur in these regions. 

The majority of these deformities have been caused by the con 
tracture of scar following burns or extensive surface wounds. Fortt 
nately the scar is generally in the skin and subcutaneous tissues, bt 
occasionally the deeper structures are implicated. In cases of lon 
standing contracture (especially when in flexion) muscles and ar 
terior joint ligaments will be shortened, the growth of bone will 
interfered with, the shape of articulating surfaces will be changed, an 
in many instances the contour of the bone itself will be marked] 
distorted. For example, this may often be seen when the alveoléz 
margin of the mandible is turned outward in extensive contracture « 
the neck, and in the bowing of the bones of an extremity toward 
rigid scar extending along its full length. Not a few of these contra 
tures are found in children. 

Much can be accomplished in burns or extensive loss of skin + 
the neck, and around joints to prevent contracture during the trea 
ment of the wound by early over-correction of the part, and keepil 
it in an over-corrected position during healing. Healing should |] 
accelerated in every way, and especially by skin grafting. In th 
way contractures may to a large extent be avoided, and if one do 
occur after such precautions the relief of it is a minor matter wh« 


compared to that of the more extensive variety. 
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Fic. 704.—Arteries of the skin of the front of the trunk (Manchot)—tl. Long thoracic 
ttery. ts. Superficial thoracic artery. ta. Thoracic branch of the acromial-thoracic 


op 


rtery. pm. Perforating branches of the internal mammary artery. pi’, pim’’, pm 
erforating branches of the intercostal arteries. da. Anterior circumflex artery. pa’. 
erforating branches of the anterior intercostal arteries. pl. Lateral perforating branches 
* the intercostal and lumbar arteries. ess. Superior superficial epigastric artery. est. 
terior superficial epigastric artery. es. Cutaneous branches of the superior epigastric 
‘ery. et. Cutaneous branches of the inferior epigastric artery. pra, Abdominal branch 
' the superficial external pudic artery (superior). o¢fs, Superficial circumflex iliae artery. 
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Fic. 703.~~Arteries of the skin of the back (Wanchot).—mi-mi2. Median skin t* 
from the intercostal arteries. m. Median skin twigs from the lurnbar arteries. 1 Lat 
skin twigs from the intercostal, lumbar and sacral arteries. pp. Posterior perfora: 
branches of the intercostal and lumbar arteries, {¢ Dorsal skin branches of the trans’ 
galis colli artery. ssa. Dorsalis scapule artery. dp. Posterior circumflex artery. 
Skin branches in the region of the supraspinous fossa. ss’. Skin branches from the su 
scapular artery. ss’, Skin branches from the transversalis colli artery. ¢. Skin branc 
from the superficial cervical artery. 
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IG, 706.~Arteries of the skin of the side of the trunk (Manchol).—ts. Superficial thoracic 
artery. pl. Lateral perforating branches of the intercostal and lumbar arteries. 


39 
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In some instances a burn may be so serious that little is thougl 
of except saving the life of the patient, and even if later the gener 
condition improves sufficiently to allow of over-correction, it may the 
be impossible. 

Sometimes the contracture is surrounded by skin, which is norm 
or nearly so, but in the great majority of cases there is a wide zor 
of scar tissue surrounding the contracture, or even the entire part mz 
be covered with scar. In such cases the problem of obtaining flay 
of normal tissue becomes very difficult. 

ANGIOMATA AND KELOIDS may be found in almost any situatio 
and they should be treated by the methods previously described. 

WIDE OR DEPRESSED POST-OPERATIVE SCARS, AND PUCKERI 
DEEPLY ADHERENT SCARS, due to old suppurative processes are oft 
found. In certain instances the scar may be excised and the edg 
approximated, but recurrence often follows unless the continuity 
the line of traction is broken by an S or Z-shaped incision, or by sor 
sort of plastic flap. ; 

X-RAY OR RADIUM BURNS, OR SCARS FOLLOWING THESE BURNS ai 
also found, and great difficulty may be experienced in the treatme - 
on account of the importance of the underlying structures (in certai 
situations) and in the depth of the tissue changes. 

From the onset it should be understood that the correction 
contractures is very difficult and that the process is often long drava 
out. Many operations may be necessary, and careful preparation 
the patient and of the prospective flaps is essential. 

In all of these cases much can be accomplished before operati 
by systematic massage which should be instituted to loosen the sk_ 
and scar and improve the circulation. j 

METHODS OF TREATMENT.—After the contracture has been 3 
lieved, skin grafts‘are frequently used to cover the raw surface 
sliding flaps, without twisting the pedicle, are of great use in certz 
cases (French method); pedunculated flaps from neighboring sk 
with more or less twisting of the pedicle, are frequently used (Indi 
method); flaps from distant parts are also of great use (Italian metho 


SURGERY OF THE NECK 


Plastic surgery of the neck has to do almost entirely with t- 
correction of deformities due to scar tissue following burns, operathk 
ulceration or trauma. The great majority of cases are due to cicatric 
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contracture following burns (thermic, chemical, x-ray or radium). 
Yontractures of the neck are often associated with extensive 
;carring of the face, cicatricial ectropion of the lips and involvement of 
she upper portion of the thorax and shoulders. The extent of the in- 
volvement of the neck may vary considerably. The chin may be 
irawn down on the chest, and the head, neck and chest be fused into 
yne solid mass, or there may be all gradations of contracture between 
his and narrow bands of scar which prevent normal motion. 

The relief of the neck contracture will, in many instances, greatly 
mprove the appearance of the face by relaxing tension on the mouth, 
rose and eyelids. 

The scar tissue may be very thick and dense. I have often seen 
t 5. cm. (2 inches) thick in places, and in these cases complete removal 
f this portion is essential. If any of the scar is thin and movable, 
t may be advisable to utilize it, at least temporarily, and to remove 
t later if necessary. 

In cases of long standing it may be essential to divide the sternal 
ind clavicular origins of the sterno-mastoid muscle on one or both 
ides, when contracture of the muscle has taken place, and the head 
‘annot be released after thorough division of the scar tisse. 


Treatment 


Numerous methods have been advanced for the treatment of 
‘ontracture of the neck, the object of all of them being to release the 
thin and to fill the defect thus made with pliable skin which is as 
early normal as possible. 

Gradual Stretching.—In certain cases much can be accomplished 
y slow gradual stretching with some sort of apparatus, preferably 
‘lastic traction, in conjunction with x-ray, radium, massage, inunc- 
ions, and other methods, but when deep thick scar is present these 
nethods are useless, and we must resort to more radical procedures. 

Division of Scar Tissue (Dupuytren, Earle, James, and others).— 
Che earliest operative method of treatment was the division (either 
nultiple or single) of the contracting bands down to normal tissue, 
ind long continued over-correction of the head. If bands subse- 
juently formed, they were divided as often as necessary, but this 
nethod was tedious and the results were generally unsatisfactory. 

- Pedunculated flaps of the scar tissue have been shifted in various 
Vays to relieve the contracture, and the head placed in an over-corrected 
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position. But almost invariably sloughing of the flap occurs and r 
contracture frequently follows. Unless the scar is thin and very mo 
able, it is useless to attempt to utilize it. On several occasions I hay 
been able to shift successfully a scar of this type in the form of a wic 
double-pedicled bridge flap, but when normal tissue is available or 
should never employ flaps of scar tissue. 

’ Excision (partial or complete) of the contracting scar is t) 
rational method, the defect being covered with skin grafts or with 


Fic. 707. Fic. 708. 

Fic. 707.—Method of utilizing a flap from the back for the relief of a neck defect (F 
ger).—The dark lines outline the flap A with its pedicle on the neck at the margin of 
defect. This flap can only be used to cover one-half of the neck, or possibly a little mc 
The dotted lines mark out the flap B, which is brought forward on the other side to comp] 
the collar of normal skin, if the defect covers both sides. The raw surface on the bi 


should be grafted. , 

Fic. 708.—The use of flaps from the arms for the relief of contracture of the neck 
The free ends of the flaps A and A’ raised from the front of the arms and shoulders 
sutured in the midline, after dividing the contracting scar. The raw surfaces B and 
should be skin grafted. Croft’s plan may also be used in this type of flap. 


pedunculated flap. Flaps may be taken from the shoulder, the ar 
the chest and the back, and should consist of the skin and subcutanec 


fat. 


edge of a thickened scar on the neck and shifted up the adjacent norn 
skin to fill the gap, this process being continued after the skin b 
stretched, until finally the entire scar was removed. This may also 


done by partial excision in any selected portion of the scar tiss , 


Partial Gradual Excision.—I have often excised portions of iy 


« 


and the edges may be closed after undercutting. This process 


SURGERY OF THE NECK, TRUNK, AND EXTREMITIES 613 


continued until the greater part of the scar is removed, and then if the 
necessity still exists, the desired plastic operation may be performed. 

The Use of Skin Grafts.—In very extensive contractures complete 
excision of the thickened keloid-like scar may not be practicable at 
one operation. In these cases the scar may be removed at the margin, 
or from the central portion. ‘The head should then be over-corrected 
as far as possible, and the gap filled with skin grafts (Ollier-Thiersch, 
or preferably of whole-thickness) if a pedunculated flap is not available. 

In using grafts on the neck those of whole-thickness are the best, 
on account of their subsequent flexibility and ability to stretch. 


Fic. 709.—Method of utilizing a flap from the arm for the relief of a neck contracture 
(v. Hacker).—1. Contracture of the neck following a burn. 2. Pedunculated flap from the 
arm with its base near the shoulder. The contracture has been relieved, and the flap is 
turned back and its free end A has been sutured into the posterior edge of the defect. The 
upper and lower edges of this portion are also sutured. Later the pedicle is cut and the 
ends are fitted in. The defect B on the arm should be grafted. 


Oliier-Thiersch grafts are often used, but are not so satisfactory as 
whole-thickness grafts for this purpose. Small deep grafts should be 
used only as a temporary measure to hasten cicatrization, although the 
healed surface is later to be removed. 

The Use of Pedunculated F.aps.— Divide the scar transversely 
through its center from normal skin to normal skin, and over-correct 
the head. Trim off as much of the scar from the edges as may be 
desired, and implant a flap which is a little wider and longer than the 
defect. If the defect is on one side only, or in the middle, one flap may 
be sufficient, but if it extends well around the neck, a flap must be 
obtained from each side. 


v 
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If the neck only is implicated and the shoulders and thorax are 
free, the problem is more or less simple, because flaps may be obtained 
from these regions. But in many cases it is a difficult matter to obtain 
flaps from adjacent skin on account of scar involvement, and we have 
to obtain them from distant parts by double or single transfer. 

When a long flap is used, it is safer to raise it from its bed, but 
leave it attached at its extremities, and gradually divide the free enc 
from its attachment. In this way we may succeed with a flap which i 
raised and at once shifted, would slough for at least one-third of its 
length. 


Fic. 710. Fic. 711. 

Fic. 710.—The relief of a contracture of the neck with a flap from the shoulder an+ 
deltoid region (Miitter).—The flap A is shown in position after the neck contracture hé 4 
been relieved. The area B, from which the flap was raised, should'be grafted. 

Fic. 711.—The relief of a contracture of the neck with a flap from the chest wa = 
(Morestin).—The contracture has been relieved and the large flap shifted up from the che: ~ 
wall to fill the defect. : 


Tracheal Defects 


Occasionally the plastic surgeon is called upon to repair a tracheé ¢ 
fistula, or even to reconstruct a portion of the trachea which may hav 
been destroyed by trauma, operation, ulceration, or a burn. 

In a recent paper on the experimental transplantation of the trache : 
Burket found that the normal trachea was sterile from the larynx to th» 
hilus of the lung. He was able completely to remove and replace in th? 
same dog successfully as many as eight tracheal rings, but his isc. 
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Fic. 712.—Contracture of the chin, neck and chest following a burn.—1. The condition 
of the patient when he came under mycare. He had been operated on several times before, 
ind nearly all of the available usable material had been exhausted. Note the scar on the 
‘ace, neck, chest, shoulders and arms. 2. Taken eighteen months after the first photo- 
raph. Note the improvement in the condition of the cheek and chin, and the partial 
-elease of the arms. 


I 2 

Fic. 713.—Contracture of the chin, neck and chest conlinued.—1 and 2. The condition 
three years later, after several other plastic operations. The chin is released and with 
minor procedures can be much improved. The arms can be raised over the head and are 
functionally perfect. Note the newly formed axille and compare with 2, Fig. 712. Cases 
of this type are difficult to deal with and good results are dependent on the perfect codpera- 
tion of the patient and the parents with the surgeon. 


o 
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transplants were not so successful. This work may be of great clinica 
use in certain cases, and is well worth bearing in mind. 
Treatment.—It is usually necessary to perform a tracheotomy 
(preferably transverse) below the defect before closing any gap in the 
trachea. This precaution may save much worry and discomfort. 
Occasionally, when the defect is very small, the edges may bc 
freshened and sutured together (Dupuytren, Le Fort, Jacobson). Ir 
other cases the tissue on each side of the defect may be raised and turnec 
inward and sutured, so that the epithelial surface is toward the lumer 


Fic. 714.—Contracture of the neck following a burn.—r1. Note the practical elimine 
tion of the neck on right side. Alse the scars on the neck, chest, arm and back. 2. Th 
relief of the contracture by the use of a pedunculated flap from the shoulder and back 
Taken two weeks after operation. 


of the tube (Berger). The raw area is then covered by sliding i 
adjacent skin, or by any other selected method. 

Complete excision (Kiister, 1885) of the defective portion of th 
trachea (from 2. to 4. cm.=4% to 13 inches) and successful suture 0 
the ends has been done, but on account of the dangers of infection an 
inability to extend the neck because of the shortening, this procedur 
is not always advisable. The amount which can be resected depend 
largely on the length of the neck, and the distance between the rings. 

Silver wire mesh (Landerer, Grosse) has been shaped and placed ove 
the defect, and the soft parts closed over it; rubber tubes and othe 
inorganic substances have been used, but these buried prosthese 
are to be advised no more in this region than elsewhere. 
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Pedunculated flaps of skin have been shifted over the defect 
(Reid and others), but unless the gap is small, the lumen of the trachea 
may be blocked. It is better to turn in a flap with epithelium toward 
the lumen to fill the gap and later to cover this with another flap 
(Abbe and others). To avoid sagging of the skin, flaps containing a 
supporting substance are to be preferred. Pedunculated flaps containing 
undetached bone from the sternum (Schimmelbusch) or clavicle 
(Photiades, Lardy) have been used. Chiari uses Gluck’s technic. He 
shifts in a quadrangular flap from one side of the neck to form the 
posterior wall of the trachea. After this has healed a flap from the other 
side is sutured, skin surface inward, to form the anterior wall, and over 
this is placed a flap containing a thin layer of bone from the sternum. 
Kénig used a pedunculated flap of skin, with cartilage attached, from 
the thyroid cartilage. 

Free bone has also been implanted beneath the skin and has later 
been shifted with the skin flap to fill the gap, but this material will 
eventually be absorbed and is therefore not reliable. 

None of these methods can compare with the use of cartilaginous 
rib (von Mangoldt, Oct. 5, 1897) implanted beneath the skin, to be 
shifted later. I have found it advantageous, when implanting 
cartilage into the skin of the neck to reform the trachea (if the gap 
js of any length) to make narrow notches transversely about 1.cm. 
(2g inch) apart, down to but not through, the perichondrium. This 
iwill allow a certain amount of flexibility to the newly formed trachea. 
In a long wide defect a central longitudinal notch may also be made 
in a wide piece of cartilage, to allow for slight lateral bending to form 
the wall of the trachea. I have found it a good procedure in large 
defects to implant cartilage parallel to the defect, and fairly close to it on 
‘each side. Then, after a number of months, I raise a rectangular lateral 
Iflap on each side with the pedicle close to the margin of the defect, 
and turn over these flaps, including the cartilage, skin side inward, and 
suture them in the midline. The raw surface of the prepared flaps 
and the defects from which they have been raised, are covered with a 
pedunculated flap of skin. If the defect is large, it is better to wait 
until the new tube is completed before connecting it with the trachea 
above and below. If the thyroid cartilage is destroyed, an effort should 
be made to shape the cartilaginous rib which is to be used in repairing it, 
before it is implanted. My experience has been that it is difficult to 
maintain the cartilage in the V-shape, but this form may beagain regained 
if the cartilage ends can be secured (at the time of final transplantation) 
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SIDE VIEW 


PERICHONDRIUM 


Fic. 715.—Method of reconstructing a gap in the trachea.—1. The dark lines indicate 
the incisions through which the pieces of cartilaginous rib were implanted parallel to the 
defect. The dotted lines indicate the location of the notched cartilage. The perichon- 
drium is outward. The inserts show the method of notching the cartilage in order to give 
it more flexibility. More than one piece of cartilage may be implanted on each side if 
necessary. 2. The dark lines indicate the flaps with their bases toward the midline. The 
insert shows the flap turned in and sutured, the edge AB to the edge A’B’. The raw sur- 
face may be grafted, but a pedunculated flap is preferable. 
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Fic. 716.—Method of closing a large chest defect by extensive undercutting and shift- 

ing the surrounding skin (Morestin).—1. The shaded area indicates the defect. The 

dotted line shows the extent of the undercutting necessary in order to close the JER over 
the defect. 2. The edges sutured and the wound covered, 
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to the remains of the thyroid cartilage. In the repair of large gaps in 
che trachea the operations are multiple, and the results are only fair. 
[n small gaps involving only a portion of the tracheal rings, results are 
much better (Fig. 715). 

- In tracheal fistule in which not more than one-third of the circum- 
‘erence of one or two of the cartilage rings has been destroyed, I have 
yeen able, experimentally, to close the defect with a graft of fascia lata 


Fic. 717.—Pigmented mole of the chest wall. Congenital. This patient before com- 
ng under my care had been treated with carbon dioxide snow, and an attempt had been 
made to lower the growth into the axilla where it would not show. The only method of 
treatment which promised a satisfactory result was partial gradual excision.—1. The 
vesult of the first operation, in which the greater part of the pigmented area was removed, 
and the edges were closed. 2. Result of the second excision. Further excisions will be 
necessary, but in time the entire area will be removed without distortion of the part, and 
with the scar at the pectoral margin. 


which is snugly sutured over it.! Later the microscopic sections 
showed that the mucous membrane covered this graft and was continu- 
ous with the lining of the rest of the trachea. The method is simple, 
‘and unless the gap is too wide is well worth trying. 


SURGERY OF. THE. ‘TRUNK 


Plastic surgery of the trunk for the most part deals with the relief of 
contractures, and the covering of the defects (due to operation, injury 
or ulceration) with skin. 

1Davis, J. S., “Johns Hopkins Hospital Bull.,’’ October, 1911, 372. 
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With the exception of a few words on the treatment of hernia 
of the lung through the thoracic wall, the surgery of the trunk will be 
dealt with here only so far as it concerns the repair of surface defects 
and contractures. 

Usually extensive contractions of the neck and axilla are closely 
associated with those of the trunk. Many small defects may be closed 
by the plastic methods previously described. I have seen extensive 
contracted scars involving the entire front or side of the chest and 


Fic. 718.—Method of reducing the size of a granulating wound by elastic traction.— 
The wound pictured was due to the excision of the breast for a severe infection. Note 
the muslin bands, to which the hooks are sewed, pasted to the skin. Ordinary small 
elastic bands are placed over these hooks and they exert continuous elastic traction on the 
skin edges. In this way the size of the wound may be considerably reduced in a compara- 
tively short time. 


abdomen, and the upper portion of the thigh. To avoid permanent 
asymmetry it is essential to break the continuity of such scars in several 
places in order to straighten the body (complete excision being out of 
the question). This should be done as early as possible and can be 
accomplished by means of skin grafts alone (preferably of whole- 
thickness), or with pedunculated flaps shifted in from any avaiiable 
normal skin. Sometimes a combination of these methods is advanta- 
geous. ‘The skin of the trunk is a very useful source of supply in obtain- 
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ing pedunculated flaps for use on the neck or upper extremity. By 
a double transfer these flaps may be carried to the face, or to any other 
desired situation. 

Morestin has demonstrated that very large areas of skin may be 
shifted by undercutting, and he undermines extensive areas, as much 
as 25. to 30. cm. (10 to 12 inches) when necessary, in order to free the 
skin sufficiently. I have frequently used this method and find it a 
most useful procedure. 


Fic. 719.—X-ray burn of the chest. Duration four years.—The breast had been 
amputated for carcinoma eight years before admission, and after amputation X-ray treat- 
ments were given very frequently for the succeeding four years. A burn resulted which 
involves the chest, shoulder, upper arm and axilla. During the four years preceding ad- 
mission no further X-ray treatment was given. The area which can be seen in the photo- 
graph is a typical X-ray burn which heals and breaks down. The skin and tissues are 
hard and adherent. Telangiectatic patches are everywhere and the entire area is exqui- 
sitely tender. The area was completely excised and the wound was grafted with small 
deep grafts, after the granulations were in proper condition. 


The Closure of Defects After Operation for Carcinoma of the 
Breast.—The feeling of all of us who have been connected with Dr. 
Halsted’s Clinic at the Johns Hopkins Hospital is that none of the plas- 
tic closures so elaborately described in certain articles on carcinoma 
of the breast are necessary, and in fact are often undesirable after 
the radical breast amputation. The best results in breast amputa- 
tions for malignant disease have undoubtedly been obtained by the 
operators who remove the tumor with a very wide margin of skin. 
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Fic. 720.-~Operation for closing a chest defect (Quénu and Robineau).—1. The def 
is indicated by the shaded area. The flap, by the darklines. 2. The flap A shifted upw: 
and sutured into the defect. The curved dotted line indicates the extent of the undere 
ting required. 


x 2 


Fic. 721.—Method of closing a chest defect with a flap from the abdominal w 
(Elsherg).~1. The shaded area indicates the defect. The dark lines indicate the outhi 
of the flap of skin and fat raised from the abdominal wall. 2. The flap shifted upwe 
and sutured, 
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[f the surgeon has in mind immediate closure of the edges he is apt to 
skimp on the amount of skin which he removes. It is unquestionably 
yetter to remove too much skin than too little in these cases, because 


I 2 

Fic. 722.—Method of closing a chest defect with a flap from the abdominal wall 
Weichert).—1. Shaded area indicates the defect. The dark line below marks out the flap 
1. 2. The flap A raised and sutured into position. The other skin defects are also sutured. 


I 2 


Fic. 723.—Operation for closing a chest defect, by utilizing the other breast (Legueu).— 
. The dotted area indicates the defect. The dark lines indicate incisions outlining the 
ap. 2. The flap shifted toward the defect and sutured. 


he defect however large, can be immediately grafted with Ollier- 
Chiersch grafts, which are those usually selected. 

I shall describe here Dr. Halsted’s latest method of forming an 
‘.xilla after breast amputation, as it may be useful in dealing with other 
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defects. It is applicable, however, only where the surrounding skin 
is normal. For removing the breast Dr. Halsted uses a circular inci- 
sion surrounding the tumor, and extending from this a vertical incision 
toward the clavicle, if necessary, and another one below which 
aids in the dissection of the axilla. To quote his words: ‘‘The 
skin of the outer flap between the two vertical incisions is utilized 
primarily to cover completely, without any tension whatever and re- 
dundantly, the vessels of the axilla. The edge of this flap is stitched 
by interrupted buried sutures of very fine silk to the fascia just below 
the first rib in such a way that the skin partly envelopes the large 
vessels. Then, along the entire circumference of the wound, the free 


I 2 


Fic. 724.—Legueu's operation, continued.—1. After stretching has taken place the flay 
is shifted still further. Note the notches made above and below to facilitate stretching 
2. The flap in position. This draws the normal breast to the midline. 


edge of the skin is sutured to the underlying structures of the ches! 
wall, the wound being made as small as desirable in the process 0: 
closure, and tension of the upper or axillary part of the outer flaf 
assiduously avoided. Considerable traction may, however, be exer 
cised on the mesial flap and on the lower portion of the outer flap 
Whatever the size and shape of the grafted defect, it should usually 
extend to the top of the axillary fornix. Thus the thoracic or inne) 
wall of the apex of the axilla is always lined with skin grafts.” 

Skin grafts seem to offer a definite obstacle to the growth 0: 
metastases, and it is very rare, if ever, that the grafted area is invaded 
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If metastases occur in the deeper tissues beneath the graft, they can be 
seen and attended to. , 

The operation of shifting the other breast over to cover the defect 
following breast amputation is not only unnecessarily extensive, but 
also prevents the early recognition of any metastases, because of its 
thickness. 

Methods of Closing Defects on the Trunk.—Many methods have 
been devised for closing the defect after amputation of the breast, 
and the principles involved in the majority of these may be applied in 
filling defects anywhere on the trunk. My belief is that plastic opera- 


I 2 


_ Fic. 725.—Method of closing a chest defect by means of a flap including the other breast 
SWeichert)—1. The defect is indicated by the shaded area. The dark line indicates the 
ncision marking out the flap A. 2. The flap A in position and all wounds closed. 


tions are not desirable in covering defects left by the radical opera- 
ition for carcinoma of the breast, such as shifting over the other breast, 
nout that they may be used with great advantage in covering defects 
‘from other causes. Unfortunately, all of these flap operations on 
-the trunk are based on the utilization of skin which is not infiltrated 
with scar, and a glance at the diagrams will show the impossibility 
of carrying out successfully these methods unless the skin is normal. 
‘For this reason in many instances we must depend on skin grafts. 
\In large defects the Ollier-Thiersch variety is that usually employed 
ym the trunk, but when the defect is smaller, whole-thickness grafts. 
sive good results. I often use small deep grafts on granulating sur- 
‘aces on the trunk, and find them very satisfactory. 


The French method of gliding flaps is that most frequently em- 
40 
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Fic. 726.—Operation for closing a chest defect (Roux, Beck)—-The shaded area in- 
dicates the defect. The three dark lines show the incisions made in Roux's operation 
The dotted line indicates the additional incision made in Beck's operation. The flaps ar: 
shifted toward each other and are sutured. 


I 2 


Fic. 727.--Operation for closing a breast defect (Ombrédanne).—1. The dotted are: 
indicates the defect. The dark lines the incisions outlining the flap. The fap ABCD i 
raised and,half turned on itself, the point B being brought to the point E. 2. The fla; 
sutured into position and all skin defects sutured. 
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Fic. 728.—-Operation for closing a large chest defect (Shrady).-1. The shaded area 
dicates the defect. The dotted lines indicate the incisions made in forming the flaps. 
The flaps shifted and the edges sutured. 


I 


2 
Fic. 729.~~Modified Tansini’s method of closing a chest defect.—x. The shaded area 
indicates the defect. The dark lines mark the outline of the flap A. 
mped over the bridge of skin between and sutured into the defect. 
2 flap is raised is either sutured or grafted. 


2. The flap A is 
is included in the flap. 


The area from which 
For our purpose only skin and subcutaneous 
In the original operation the flap contained the latissimus 
rsi, the teres major and a portion of the infraspinatus muscles. 
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ployed, but flaps from neighboring skin with twisting of the pedicles 
are also very useful. A pedunculated flap from the arm may be 
utilized to fill a trunk defect, but this is not often a desirable procedure. 

In shifting flaps to fill defects we have to choose from several] 
varicties. A single flap from below and on the same side (Quénu and 


Fic. 730.—X-ray burn of the abdominal wall. Duration fifteen years—1. Note th 
extent of the burn and its typical appearance. 2. The area after excision of the bur: 
and after granulations have formed. c 


Robineau, Elsberg and others); a single flap from below and on th 
opposite side (Weichert and others); a single lateral flap from th 
opposite side (Legueu and others); a single external dorsal flay 
(Tansini); double vertical flaps (Roux and Beck); four flaps, twe 
above and two below, with lateral pedicles (Shrady). 


Fic. 731.—X-ray burn of the abdominal wall, continued.—1. The use of a wire cag 
in protecting the graftedarea. 2. Taken three months after grafting with small deep graft: 
There has been no further trouble during the two years since operation. 


Adhesion Between the Arm and Thoracic Wall 


This condition often follows extensive burns of the arm and chest! 
The web may be quite thin and lax, allowing a considerable amount ¢) 
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Fic. 732.—Ulcer of the buttock and side duetoaburn. Duration three months.—1 and 
show the extent of the burn. The whitish patches in 1 are grafts which were applied 
efore the patient came under my care, and which are nearly covered with exuberant 
ranulations. The granulations were trimmed off, the grafts previously placed were 
arefully preserved, and the rest of the area grafted with small deep grafts. 3. Healing 
20n followed. Note the larger grafts which had been buried in the granulation tissue and 
trhich spread promptly when given a chance, and the spaces between filled with small 
eep grafts. The photograph was taken six weeks after admission. 4. Photograph taken 
ne year later. Note the smooth movable healing. 


Fic. 733.-—Method of closing an abdominal defect by extensive mobilization of the 
arrounding skin (Morestin).—The shaded area indicates the defect after excision of the 
rowth. The dotted line shows the area of skin mobilized by undercutting before closure 
vas possible. 


630 PLASTIC SURGERY 


motion, but in other cases it may be as thick as the arm and absolutely 
rigid. When the arm has been closely adherent to the chest wall for 
some time, care should be taken when it is released to raise it slowly, 
in order to stretch the vessels and nerves gradually. 


Treatment 


Division and Suture of Edges.—The natural tendency for the 
inexperienced operator is simply to divide the web, abduct the arm and 
suture the edges. For thin incomplete webs this may be accomplished 
with S or Z-shaped incisions, with some success, but recurrence will 
invariably follow such a procedure unless it is done with more than 
ordinary skill. 

Formation of Epithelial Lined Fistula.— Along the same line is the 
relief of these contractures by first making a fistula high up toward 
the axilla and allowing the edges to heal, as was done in old operations 
for syndactylism and for the formation of oral commissures. Then, 
after healing has taken place to divide the web. This is a poor 
surgical procedure and a good axilla can never be formed by this 
method alone. 

Reconstruction of the Axillan—The formation of a high, well lined 
axilla is the key to the satisfactory relief of these conditions, and this 
may be done in several ways. The choice of operation depends largely 
on the character of the web, and on the condition of the skin on the 
arm and trunk immediately adjacent to the contracture. If the skin 
is normal, or only superficially scarred, it may be used for flaps. But 
when scar is wide-spread and deep, the problem is much more com- 
plicated, and flaps must be shifted in from parts at a distance, or skip 
grafts must be used. 

After the chest wall and axilla, or the arm and axilla, are covered 
with grafts (preferably of the Ollier-Thiersch variety) the danger of 
adhesion is over, and if any secondary contracture occurs, or there is 
limitation of motion, after skin grafting, it is comparatively easy tc 
correct it. 

Some of the operations already mentioned for covering chest defects 
after complete removal of the breast, modified to suit conditions, may 
be utilized for the formation of the axilla after the division and exci- 
sion of the web, especially those of Halsted, Tansini, and Elsberg 
But all of these are based on the use of normal skin flaps and, if the 
skin is infiltrated with scar, they cannot be employed. 
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When the axilla is obliterated, and the upper portion of the arm is 
bound to the chest wall, numerous methods of utilizing flaps to form 
the axilla have been described, all of them being based on the supposi- 
tion that the surrounding skin is normal, a condition seldom found in 
actual practice. 

Jobert’s Operation.—Jobert raises a transverse flap, from the chest, 
of sufficient length and breadth with its pedicle above the axillary 
fold, and turns it backward to line the axilla. 

Chaput uses a vertical flap from the skin of the breast and chest 
with its pedicle above, and on the level with the axilla. ‘This flap is 


FiG. 734. Fic. 735. Fic. 736. 
Operations for the restoration of the axilla by the use of pedunculated flaps. 


Fic. 734.—Jobert’s operation.—The dark line indicates the outline of the flap from 
the chest and also the line of division of the web. 

Fic. 735.—Chaput’s operation.—The flap is raised from the chest wall with its pedicle 
jabove. 

Fic. 736.—Berger’s operation.—The flap is raised from the scapular region with its 
‘pedicle above. 


iturned back to form the axilla. Berger raises a somewhat similar flap 
from the skin of the back for the same purpose (Fig. 734-736). 

In more extensive cases the procedure of Défontaine may be useful. 
)He makes a vertical Y-shaped incision on front and back, the arms of 
‘which begin in the normal skin just above the level of the axilla, and 
meet at the junction of the upper and middle thirds of the web. 
The V-shaped flaps of skin included bet ween these incisions are dissected 
up, and the shaft of the Y is completed by dividing the web in the mid- 
'line. The arm is then loosened from the trunk and raised. The flaps 
rare then turned in to the axillary defect and sutured, the anterior being 
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i 2 


Fic. 737.—Operation for the restoration of the axilla by the use of an anterior and pos- 
terior flap (Défontaine).— The dark lines indicate the incisions made for outlining the flaps 
A and B dividing the web. After the arm is raised the flaps A and B when drawn together 
overlap, A being placed inside, and B outside. : 


i 2 3 


FiG. 738.~~Operation for the restoration of the axilla (Piéchaud).--1 and 2. The dark 
lines indicate the incisions outlining the flaps A and B, and dividing the web. 3. Shows 
the flaps shifted in to form the axilla, the flap A being placed above the flap B. 
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nside, and the posterior outside. All other defects are then closed by 
indercutting. In this operation, however, the central portion and 
ip of each triangular flap is composed of scar tissue, and slough will 
isually follow. Moreover, the closure of the defects on the chest and 
iurm are seldom possible, because of the lack of a normal skin (Fig. 737). 

Piéchaud’s operation is based on the same principle as that of 
Défontaine. He raises much wider triangular flaps from the chest 
wall in front and back, the bases of the triangles being inward. After 
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Fic. 739.—Operation for the restoration of the axilla (Berger).—1. The dark lines 
ndicate the incisions made to form the flaps A and B. The anterior incision being at the 
unction of the skin of the chest with the web, and the posterior at the junction of the skin 
of the arm with the web. These incisions are joined by a transverse cut across the bottom 
f the web. 2. Shows the scar tissue flaps in position. The flap A filling the arm defect, 
and B filling the chest defect. 


dividing the contracture and dissecting up the flaps, he turns them in 
co form the axilla, the anterior flap lying in front of the posterior flap. 
‘All other wounds are also sutured so that the gaps are entirely closed. 
Chis procedure is much better than that of Défontaine, inasmuch as 
the flaps are larger, the blood supply is better, and there is little scar 
cissue included. This operation depends for its success on the presence 
of adjacent normal skin (Fig. 738). 

Berger’s operation for extensive contracture, although in my 
*xperience without merit, will be described for the sake of completeness. 
He makes an incision in front along the full length of the thoracic 
nargin of the contracture, and a similar incision behind along the 
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Fic. 740.—The use of a sliding flap from the chest to relieve dense adhesions between the 
arm and chest wall.— When the adjacent skin of the chest is not involved, with scar tissue for 
any considerable distance from the web binding the arm to the thorax, a large lateral flap 
may be raised and shifted into a raw surface prepared for it on the arm. After healing 
has taken place the pedicle is divided, preferably a little at a time. When the division is 
complete the web is divided and the free end of the flap is turned around the arm and 
sutured. The chest defect is grafted. 


I 2 

Fic. 741.—Obliteration of the axilla by a partial thick web of scar tissue, following & 

burn.—1. Note the limit of abduction. The axilla was formed by shifting flaps from the 

chest and back. 2. Photograph taken three weeks after operation. During the last three 
years the function of the arm has become practically normal. 
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arm margin of the contracture. A transverse cut along the lower 
border of the web unites the lower extemities of these incisions. In 
front a flap is dissected up with its base on the arm. Behind, a flap 


Fic. 742.—Obliteration of the axilla and contracture of the cubital space following a 
burn. Duration three years.—1, 2 and 3. The wide extent of the scar which can be seen 
eliminates the use of the greater portion of the adjacent tissue in forming the new axilla. 


is dissected up with its base on the chest. The arm is then separated 
from the body and raised. The posterior flap is sutured to the skin of 
the chest, and the anterior flap is sutured to fill the arm defect. Both 


Fic. 743.—Obliteration of the axilla and contracture of the cubital space, continued.— 
tand 2. A sharply curved flap with its pedicle above was raised and straightened and after 
division of the web was turned in to form the apex of the axilla. Its free end reached to 
the posterior axillary line where it was sutured. The defect from which it was raised was 
grafted, as were the other uncovered areas. The photographs were taken one year after 
the operation and show considerable improvement in the condition. 3. Taken two years 
later. Note the ability to raise the arm. Function is now quite perfect. 


of these flaps are composed almost entirely of scar tissue and their use- 
fulness is problematical (Fig. 739). 

In my own experience I have found in the large majority of cases 
that the skin of the arm and chest, and adjacent portion of the abdo- 
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men, is often entirely infiltrated or replaced by scar, and few if any of 
the operations described can be carried out as desired. I have been 
forced on several occasions to form the axilla by means of a long curved 
flap taken from the top of the shoulder and clavicular region, or from 
the scapular region, and to cover the rest of the defect with skin grafts. 

Preservation of the Contour of the Breast.—In those cases of chronic 
fibro-cystic-mastitis which require only removal of breast tissue, Willard 
Bartlett has devised an ingenious operation in which the contour of 
the breast is preserved, and he reports good results. He makes a 
crescentic skin incision in the fold under the breast, lifts the breast off 
the chest wall, dividing all attachments with the cautery, and packs 
this cavity with gauze. He then strips back the skin over the gland 
with the cautery, being very careful to avoid injury to the skin, and 


Fic. 744.—Obliteration of the axilla with contracture of the cubital space, continued.— 
I and 2. Note the height of the axilla in front and behind. 3. Shows the arm and forearm 
extended following a plastic operation with grafting. The use of a pedunculated flap from 
the chest or abdomen was not possible for the cubital space, on account of such extensive 
scar involvement. The lesson taught in this case is the importance of allowing sufficient 
time to elapse between operations, for shrinkage, stretching and natural adjustment to 
take place. If this is done we will find many difficult problems partially solved for us. 


removes the breast tissue. Absolute hemostasis is essential, and 
after this has been secured, a firm pack is inserted into the cavity. He 
then removes from the -abdominal wall, the buttock or the thigh, a 
mass of fat one-half larger than the breast tissue which has been 
extirpated (to allow for subsequent shrinkage) and fills the breast 
cavity with it. He closes the wound without drainage. 

Hernia of the Lung.—The plastic surgeon is occasionally called 
upon to close a defect in the bony framework of the thoracic wall 
through which there is a hernia of the lung. This may follow injury 
or operation. I have found that when a hernia protrudes_through-an 
opening involving only a comparatively small portion of one or two 
ribs, after freeing the overlying soft parts from the pleura, a graft of 


SURGERY OF THE NECK, TRUNK, AND EXTREMITIES 637 


fascia lata sutured snugly over the defect will ordinarily close it and 
prevent recurrence. When the lung protrudes through a larger open- 
ing (usually following wounds), the transplantation of cartilaginous 
ribs after separation of the overlying soft parts from the pleura, is 
usually the operation of choice. Chutro, Okinczyc, and others, have 
had good results with this method. 
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CHAPTER XXIV 
SURGERY OF THE EXTREMITIES 


General Considerations.—The majority of plastic operations on 
the extremities are made necessary by extensive losses of substance, 
due to burns, operations, injuries or ulceration, or to the vicious cica- 
trices following these lesions. The destruction of tissue may occur 
anywhere on the extremities, but in certain situations it is of more 
importance than others, especially at the junction of the limbs with the 
body, in the neighborhood of the joints, on the sole of the foot, and the 
palm of the hand. 

Vicious cicatrices are due for the most part to slow unassisted 
healing and the formation of an extensive amount of scar tissue, the 
part having assumed the most comfortable natural position. In due 
time the scar contracts, hyperflexion or extension occurs, and the parts 
may be bound so closely together that for all practical purposes they 
‘are fused into one mass. The motion of involved joints may be par- 
tially or completely limited, and the part become useless. The under- 
lying soft parts may be atrophied by long continued pressure, and often 
the bone is shortened and distorted. These contractures require 
radical treatment. 

In the neighborhood of joints such as the knee, elbow, ankle, the 
palm of the hand, and sole of the foot, a thick soft resistant skin is 
necessary. As a general rule after the relief of flexor contractures, 
the part should be kept im extension until the grafts or flaps have 
ihealed, and in flexion after extensor contractures. 


TREATMENT OF LOSS OF SUBSTANCE 


The Use of Abduction.—Parker and others treat extensive burns 
of the axilla, arm, and adjacent portion of the chest wall, by abducting 
‘he arm and maintaining this position with a plaster cast which is 
cemoved for purposes of cleanliness each day. After the sloughs have 
some away, the wound is covered completely with overlapping strips 
of adhesive plaster which are changed every two or three days, this 
-ype of dressing being continued until healing is complete. By the 

639 


640 PLASTIC SURGERY 


use of this method it is said that no contracture occurs, and that the 
necessity for skin grafting is eliminated. It can also be used on the 
neck and thigh where they join the body. My experience has been 
that the results with this method are much accelerated by the use of 
skin grafts. 

The Use of Skin Grafts.—Skin grafts may be placed on a fresh 
wound or on a clean (sterile) granulating surface. with equal success, 


Fic. 745.—Congenital cavernous hemangioma involving the upper extremity and ches 
(Surg. No. 29316).—Anterior view. There was pain and loss of function. X-ray showe | 
atrophy of the bones and calcified areas scattered through the soft parts. The pectoré 
muscles were Involved and huze blood channels penetrated the chest wall. The case wa 
found to be inoperable. 


and are very useful in hastening the healing of extensive wounds. B: 
their aid contractures may in many instances be prevented; in other: 
even if a certain amount of contracture follows, it is much less difficul 
to correct than if healing has taken place unassisted. 

On wounds away from joints any of the types of skin grafts may b 
used with satisfactory results. If the loss of substance is over a joint 
for instance in the cubital or popliteal spaces, we must select the typ 
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of graft under which contracture is least likely to occur. Ollier-Thiersch 
grafts are often used, but as contracture frequently takes place beneath 
a graft of this type, it is more satisfactory to use whole-thickness skin 
in these situations. I have seen some good results with small deep 
grafts around the elbow, wrist and knee, but this type is not to be 
recommended in these situations, as contracture often takes place 
after healing. 


Fic. 746.—(Surg. No. 29316), continued.—Posterior view of hemangioma involving the 
upper extremity. 


Other Methods.— Occasionally gliding flaps may be used (French 
method). The Indian method is suitable in certain situations, but 
frequently the condition of the surrounding tissue and the situation 
of the wound contraindicates the use of a flap from neighboring 
tissue. 

The procedure of choice, when a thick pad of fat and skin is re- 
quired under which no contracture will occur, is the flap from a distant 
yart (Italian method). 


41 
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TREATMENT (OF, VICIOUS CICATRICES 


Excision, or Division, with Skin Grafting.—After cicatrices have 
formed the best method of treatment is to excise, if possible, all of the 
contracting scar. If the defect left by this excision is not in the 
neighborhood of a joint, it may be successfully treated with any of the 
types of skin grafts. On the other hand, if the defect is close to a 
joint, my experience has been that grafts of whole-thickness are to be 
preferred. If the scar involves too large an area for complete excision 
wherever it is situated, it should be divided, the contracture relieved, 
and the defect filled with a graft of whole-thickness. In this way the 
continuity of the scar is broken with a mass of tissue which will stretch 
in due time; the relaxation will change the character of the remaining 
scar so that it will become more stable, and if properly massaged 
and manipulated will answer very well, without further operative 
interference. 

The Use of Pedunculated Flaps.—In the neighborhood of joints 
or in exposed portions, either after complete excision of the cicatrix 
or after a simple division, the most dependable results are secured by 
the use of pedunculated flaps of skin and subcutaneous fat from a dis- 
tant part. In using a flap from a distant part every effort should be 
made to place the patient in a comfortable position. This is a com- 
paratively simple matter when a flap from the abdomen is sutured tc 
the arm, but when the flap is from one lower extremity to the other 
the problem becomes difficult. In all cases in which the limbs have tc 
be fastened together, it has been found by experience that it is ordi 
narily more comfortable for the patient if the shoulders and buttock: 
rest on the bed. A position must be determined with the codperatio1: 
of the patient which is comfortable, and if possible exactly this sam: 
attitude assumed and maintained after the flap is in place, and th 
immobilizing plaster cast has been applied. A slightly greater degre . 
of rotation may make intolerable a position which otherwise would b: 
fairly comfortable. It is a difficult matter to apply an immobilizin, 
dressing to a patient relaxed by a general anesthetic, which will be com 
fortable after consciousness returns. To provide for this a cast may b | 
fitted on a day or two before operation with the parts in the desire: 
position, and it may subsequently be cut and removed. ‘Then at th | 
time of operation after the flap has been sutured into position, th 
cast may be replaced. The successful use of such a cast, however, i 
a questionable matter, as the necessities of the operation often requir | 
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changes in the previously calculated length of the pedicle or in the 
angle in which the part is placed. 

Nélaton and Ombrédanne have suggested that the sound leg be 
placed in the desired position in a removable plaster cast which is so 
cut that the proposed flap will not be interfered with. Then, when the 
flap is subsequently raised, the cast is reapplied and used as a fixed 
point, so that the cast to hold the limbs together can be more easily and 
comfortably applied. This is a very useful procedure. 

Great care must be taken that skin should not be in contact with 
skin. The use of powder and properly placed gauze pads will prevent 


I 2 3 4 

Fic. 747.—Method of closing bone defects with sliding skin flaps (Thévenard).—1. 
Nhe dark lines AA’ and BB’ indicate the upper and lower incisions marking out the flaps 
f skin and subcutaneous tissue. DD’ and CC’ indicate the incisions by which the skin 
‘nd periosteal margins of the bone defect are removed. 2. Cross section showing the 
ealthy bone after operation. The drill passed through the muscle has perforated the 
,one, and has been threaded with silver or bronze wire. 3. The skin flaps have been shifted 
i1ward and fixed in the bottom of the groove in the bone. Note that the wires are tied 


ver gauze rolls. 4. Appearance of the leg after suturing is completed. Note the alter- 
ating position of the sutures. 


‘his. All bony prominences must be carefully padded and _ thick 
‘ads should be placed between the limbs when they cross, or when one 
ests on the other. It is better to over-pad than to under-pad, as a 
ressure slough is a disgraceful and unnecessary complication. The 
nkle, knee, or heel, where they rest on the bed must also be thoroughly 
added. The flap should be inspected from time to time. 


METHODS OF OBLITERATING BONE DEFECTS 


The defects left by the removal of portions of the long bones for 
steomyelitis are often difficult to heal. Grafts may be placed on the 
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bone itself or, if granulation tissue forms on the surface of the bone, 
this area may be grafted, after the proper preparation. 

If the surrounding skin is normal to the margin of the bone defect, 
then after the bone has been thoroughly cleaned out, lateral flaps may 
be shifted in by the French method, and their edges secured to the 
bottom of the gutter by tacks with lead plates, wire staples, or sutures. 
The operation of Trévenard is a very good one and, with modifications 
in the method of securing the flaps to bone, may be used on upper o1 
lower extremity. The diagrams of this procedure are self-explanatory 
(Fig. 747). 

Pedunculated flaps from the adjacent skin, or from distant part: 
may also be used to fill the defect, and may be held in position by 
sutures, tacks, or by the dressings alone. 

It may be necessary to relieve the tension or to excise the scar 
if the wound is also surrounded by scar tissue, before satisfactory heal 
ing can be obtained by any method. A tight, thin scar immediatelh 
surrounding a bone defect (as in any other situation) is always a sourc: 


of trouble. 
UPPER EXTREMITY 


ARM AND ELBOW 


Loss of Substance.—In treating wounds around the elbow healin 
must be accelerated by the use of grafts or flaps, as seems best for th - 
special case. It is often advisable to excise an ulcer in this region an | 
to treat the gap asa fresh wound. Ordinarily in treating an extensiv 
loss of substance—let us say of the cubital space—we should place th 
arm in extension and keep it in that position until healing is complete. ° 

Contractures.—In cases in which the destruction of skin has i 
volved the entire arm, with or without adherence to the chest wal 
we often find in addition to the ordinary tight scar, at one point-_ 
usually at the middle or at the junction of the middle and upper thirc : 
—a definite constriction from 2.5 to 5. cm. (1 to 2 inches) wide. Ofte 
this rigid band compresses the soft parts beneath, so that the size ar 
outline of the bone can be seen. Relief of the constriction may |. 
brought about by dividing the scar parallel to the length of the ar : 
down to normal tissue in one or more places, and when this has bee 
accomplished the gap is filled with skin grafts, or better still with 
flap from the shoulder. This may be done before or after the separ 
tion of the arm from the trunk. 

Contracture of the elbow is usually on the flexor side, althoug, 
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occasionally a dense scar over the extensor surface will prevent flexion. 
In this situation as in all others around joints, the problem is 


Ric. 748. Fig. 740. 

Fic, 748.—Arteries of the skin of the posterior surface of the arm (\anchol).—1. 
Posterior circumflex artery. 2. Radial recurrent artery with its eutancous branches. 
3 and 4. Cutaneous branches from the brachial artery. 

Fic. 749.-~Arteries of the skin of the anterior surface of the arm (Manchot)-—r. 
Anterior circumflex artery. 2. Brachial artery. 3. Inferior profunda artery with its 
cutaneous branches. 47-15. Cutaneous branches of the brachial artery. 16. Cutaneous 
branches of the superior profunda artery. 


usually complicated by the presence of dense sear involving the arm 
and the ferearm. 
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BIG. 750; LONE, alae 

Bic. 750.—~Arteries of the skin of the anterior surface of the forearm (Manchol).- 
1. Brachialartery. a@y6. Cutaneous branches from the brachial artery. 2,3 and 4. Cute 
neous branches from the median artery. 5. Superficial cubital branch of the brachiz 
artery. 6, Radialartery. 7. Cutaneous branches of the radial recurrent artery. 8. Cu 
taneous branches of the radial artery. o. Cutaneous branches of the ulnar artery. 

Fic. 751.--The arteries of the skin of the posterior surface of the forearm (Manchot.)— 
t. Recurrent interosseous artery. 2-12. Cutaneous branches of the posterior interosseou 
attery. 413 and 14. Cutaneous branches of the ulnar artery. 15-17. Cutaneous branche 
of the anterior interosseous artery. 18. Radial recurrent artery. 
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I 2 3 
Fic. 752.—Web binding the arm and chest wall together, following a burn.—z and 2. 
Anterior and posterior views. Note the limit of abduction. The deformity was corrected 
by removal of the scar tissue and shifting in a flap from the anterior wall, and one from the 
posterior wall, and suturing them in the midline. All areas not covered by the flaps were 
grafted. 3. Result of the operation. Note the level of the axilla in front. The dark 
area on the chest is the area which was grafted. 


I 2 
Fic. 753.—Web binding the arm, con!inued.—1. The level of the axilla posteriorly. 
The dark area is grafted. 2. The new axilla covered with normal movable skin. Note 
the width of the flaps forming the axilla, and the amount of abduction. The functional 
result is perfect. 


I 2 3 
Fic. 754.—Bilateral web formation following an extensive burn.—1 and 2. Front and 
back views, showing the limit of abduction. Note the scar involvement of the surrounding 
skin. 3. The webs were fairly thin and were utilized in making flaps to form the new 
axille. Denuded areas were grafted. Photograph taken five years after operation. 
Note the normal appearance of the axille and the abduction. The functional result is 
also perfect. 
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Limitation of motion may be slight when caused by a narrow 
band of scar, or it may be complete, the cubital space being obliterated 
and the forearm and arm in this region fused together by a dense 


scar. 


BiG. 7 S772 Fic. 758. 
Methods of reconstructing the cubital space. 


Fic. 757.—Poncet's operation=—A single-pedicled flap with pedicle above from the 
thoracic wall is used. 

Fic. 758.—Berger’'s operation.—A single-pedicled flap from the thigh is used. 

When the constricting bands are thin, and the surrounding skin 
is normal, much can be accomplished by a V-shaped incision which 


relieves the contracture, or by the excision of the band through a 


—— 


<== ee 


Fic. 759.—Method of restoring the cubital space by means of a pedunculated flap from 
the abdominal wall. Note the position of the pedicle. 

Z or S-shaped incision, and then suturing the edges. When the scar 

is more extensive, it must be removed and the gap filled with a graft 

of whole-thickness skin, or a pedunculated flap. If the scar is dense and 
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involves the surrounding skin it should be divided over the joint, and 
the contracture relieved, then as much as may be desired should be 
removed from the margins, and the defect filled with a graft, or with a 
pedunculated flap. 

A flap may be obtained from the skin of the thorax (Poncet and 
others), or from the abdominal wall on the same side (Berger and 
others). When the skin of the thorax and abdomen is infiltrated 


Fic. 760.—Gradual stretching of the tissues (\orestin).—1. The ulcer or scar has bee - 
excised and normal tissue is everywhere exposed. The sutures may be seen. 2. Positic 
of flexion after suturing normal tissue to normal tissue. 3. Stretching the skin after hea 
ing is complete. 


with scar, Berger utilizes the skin of the thigh, but the position must b : 
extremely uncomfortable, and in these cases a graft of whole-thicknes 
should be tried first. : 

Flaps from the same situation may also be used to cover the elbo"’ 


after relief of extensor contractures. 
Excision and Suturing of Normal Tissues With the Part i: 
Hyperflexion.—Morestin has devised another method and has reporte 
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good results. He excises the ulcer or contracture completely until 
normal tissues are exposed everywhere, and then hyperflexes the part 
and coapts the skin with sutures. After primary healing has taken 


-Fic. 761.—Unstable scar involving the tendons, following the explosion of aluminium 
bronze powder. Duration two and a half years.—1. The tightly adherent unstable scar 
of the forearm which prevents all motion of the fingers and wrist. 2. The area was excised 
and a broad pedicled flap from the abdominal wall was implanted. The view in the photo- 
graph is from above downward, the chest wall being below and the forearm across the body. 
3. The result of the implantation. 4. The abdominal flap was not sufficiently wide to 
cover the tendons so the normal skin on the other side of the forearm was shifted over in 
two flaps to fill the defect, and the raw surface was covered with small deep grafts. This is 
an unusual case, inasmuch as although the patient was apparently well nourished there was 
absolutely no subcutaneous fat on the abdominal wall. The ultimate result has been sat- 
isfactory. Function is much improved, and there is no further tendency to ulceration. 


place the part is gradually extended, and he says that in due time nor- 
mal extension can be secured by the gradual stretching of the skin. 
He has utilized this method at the junction of the thigh with the body, 
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and in the popliteal and cubital spaces. In my experience this operation 
is not entirely satisfactory, unless the excised area is comparatively 
small. 


FOREARM 
Loss of Substance.—Destruction of tissue on the forearm may 


follow injury, burns, ulceration or operation. The treatment depends 
to a large extent on the size, situation and shape of the defect, and the 


I 2 3 

Fic. 762.—Contracture following burn of the forearm and wrist of a child aged fourteen 
years. Duration twelve years.—1. There is shortening of the forearm and bowing of both 
bones, with flexion of the wrist and marked outward deflexion due to dense scar tissue. 
2. One month after excision of the scar and the implantation of a pedunculated flap of skin 
and fat from the abdomen. 3. One year later. The wrist is now in normal position; 
the radius and ulna are practically straight, and function is much improved. Note the 
size and splendid condition of the flap. If necessary the marginal scar can be made less 
noticeable later, by excision. 


condition of the surrounding skin. For instance, if the defect is parallel 
to the length of the forearm, is not too wide, and the surrounding skin 
is normal, it may be closed by undercutting and sliding, either with 
or without relaxation incisions. Skin grafts or pedunculated flaps may 
be used in suitable cases. 

Contractures.—Tightly adherent scars of the forearm may be 
most difficult to handle onaccount of the frequent involvement of 
the tendons in the scar. In these cases the scar tissue should be 
carefully dissected out, and the wound covered with a pedunculated 
flap of fat and skin from the abdomen. 

If the defect is on the extensor surface the forearm may be passed under 
a double-pedicled bridge flap from the abdominal or the chest wall. A 
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similar flap from the back may be used if the flexor surface is defective. 
I prefer a broad single-pedicled flap from the abdominal or thoracic 


Fic. 763. Fic. 764. 
Suggestions for the use of bridge flaps from the thigh. 
Fic. 763.-~For the back of the forearm, IMG. 764.0~For the cubital space. 


Fic. 765.-— Method of using a bridge flap from the arm for covering a defect on the back 
of the wrist (2. Hacker). 


wall, for the relief of defects whether on the flexor or on the extensor 
surfaces, and have had good success with them. I have in this way 
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relieved contractures involving the entire length of the forearm with 
single flaps from the abdominal wall. The pedicle may be above 
or below, according to the requirements of the case. Skin grafting may 
also be used with success in selected cases. 


Fic. 767. 
= repair of defects on the front of the wrist. 
ie fap with pedicie above. BiG. 767.-~A double-pedicled flap. 


i 


Fic. 768. Fic. 769. 
The repair of defects on the back of the wrist and forearm. 
Fic. 768.-~-A single flap from the thoracic wall with pedicle above. 


Fic. 769-~A double-pedicled flap from the abdominal wall. 


Volkmann’s ischemic contracture will not be considered here 
as it is essentially an orthopedic problem. 
WRIST 


Loss of Substance.—In the early treatment of wrist defects 
contracture must be avoided by over-correction, and healing must 


be hastened by skin grafting. 
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Contractures.—After contracture has taken place I have had 
success follow thorough division of the scar, especially on the ulnar side, 


Fic. 770.—Contracture of the fingers following a burn due to electricity.—There had 
been an extensive burn of the palm and wrist with tendon destruction and complete scar 
involvement. Note the position of the fingers which are rigidly flexed. The thick pad 
of skin and fat implanted on the wrist is for the purpose of forming fat channels through 
which the newly formed or lengthened tendons may run. 


I 2 3 

Fic. 771.—Tight gauntlet scars of the hand and wrist following a burn. Duration 
six months.—The tightness of the scar around the wrist prevented proper function of the 
joint, and also held the thumb in marked abduction. In order to release the thumb a 
transverse Incision down to normal tissue was made across the wrist at the base of the 
thumb, and a longitudinal incision was made along the ulna side of the wrist. Both of 
these incisions gaped quite widely and were filled with whole-thickness grafts. The photo- 
graphs taken after two weeks show the grafts healed and the amount of flexion possible 
forthe thumb. The function of the wrist and thumb have steadily improved since opera- 
tion. The grafted areas can be seen in 2 and 3. 


until all contracture was relieved. The defect was then filled with 
a graft of whole-thickness skin. A similar result may be obtained 
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with a pedunculated flap, but the simpler procedure should be tried 
first. 

The wrist may be passed through a double-pedicled bridge flap 
on the abdominal, chest wall, or back, according to the situation 
of the lesion, or a single-pedicled flap from the same localities 
(Tuffier, Rochard and others) with pedicle above or below, may be 
used with success. 

The forearm or wrist may be passed through a bridge flap on 
the thigh, but the position is awkward and this region should not he use¢ 
unless the others are unavailable. 

Some of the wrist contractures show extensive flexion or extension 
and in old cases where the shape of the articulating surfaces has beer 


Fic. 772.--Method of using a wire cage over a grafted area on the thumb.—Note th 
distance the wire mesh is held away from the wound by the felt pads, and its use as a splint 
Also the rubber impregnated material holding the graft in place. 


distorted it may be impossible to restore function completely, ever 
when all tension has been relieved. 


HAND 


Loss of Substance.—On the back of the hand the defect may b' 
covered with skin grafts of any type, but preferably with large grafts 
as the scarring is less noticeable. On the palm the only type of graf 
which promises permanent results is of whole-thickness. When th 
destruction is deep. pedunculated flaps should be used on the dorsur : 
or palm of the hand. A reasonably thick flap on either palm or dorsur 
in due time, will shrink and be very little thicker than the normal sui 
rounding skin. . 

Contractures.—These may vary in extent from that of any portio 
to complete involvement. The flexor type is the most common. 

Horrible deformities due to cicatricial contractures are found o 
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the hand, and the effect of the distortion is unbelievable unless seen. 
After the contracture has been relieved, if skin grafting is decided on, 
only the whole-thickness graft should be considered, as recontraction 


Fic. 773.—Contracture of all the fingers following severe infection treated by multiple 
incisions.—In this case the only method of treatment promising relief would be the implan- 
tation of a pedunculated flap into the palm and wrist. Then the lengthening or reconstruc- 
tion of the tendons. 


will often occur when other types are used. J have had good success 
with this method in the relief of contractures on the dorsum and on the 
palm of the hand and fingers, and several years ago reported a number 
of cases treated by this method. ! 


I 2 &} 

Fic. 774.—Contracture of the hand following a burn. Duration twenty years.—1 and 
2. Note the limit of extension. The flexion of the little and ring fingers is especially marked 
and atrophy has occurred. 3. After relief of the contracture a pedunculated flap from the 
abdominal wall with pedicle above, was implanted. Photograph, (from above), taken two 
weeks later and just before the pedicle was cut. 


The use of the pedunculated flap from the thoracic or abdominal 
wall (Berger, Fontan, Murphy and others), or from the back, buttock, 


1Davis, J. S., ‘“Surg., Gyne. &. Obst.,” July, 1917, 1. 
42 
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or thigh, may be used to cover a defect on the dorsum or palm of th 
hand according to its situation. 


Fic. 775.—Contracture of the hand. continued.—1. The position and width of th 
pedicle can be seen. Photograph taken just before the pedicle was cut. 2 and 3. Take 
two wecks after cutting the pedicle. Note the very thick pad of fat and the excessiv 
amount of skin. 4. Taken eight months later. Note the shrinkage in the flap and als 
the amount of extension possible. This flap is to be left in place some time longer an 
massage and passive motion continued on the fingers, in order that the joint surfaces ma 
gradually adjust themselves, as there has been considerable distortion during the lon 
continued flexion. Later a portion of the fat will be removed from the flap, and exces 
skin will be utilized on the flexor surface of the proximal phalanges of the middle, rin 
and little fingers. The gradual readjustment of joint surfaces, and the stretching of th 
ligaments in these cases is most important if normal function is to be obtained. 


~ 


oo 


I 2) 3 

Fic. 776.—Contracture of the hand following a phosphorus burn. Duration thre 
years.—1 and 2. The limit of extension. This completely incapacitated the patie: 
for his work. An unsuccessful attempt was made to relieve the condition with a whol 
thickness graft. 3. Two weeks after the implantation of a flap from the abdomin 
wall. Note the raw surface left after cutting the pedicle. This was fitted into positio: 


Morestin used the lax skin of the opposite breast to cover defect 
on the dorsum of the hand, and Ombrédanne obtained a flap from tb 
opposite forearm near the elbow for covering a defect in the palm. 


SURGERY OF THE EXTREMITIES 659 


The flaps (depending on their situation) may be of the double- 
‘pedicled bridge variety, or the pedicle may be single, with attachment 
above or below. 


I 2 4) 
Fic. 777.—Contracture of the hand, continued.—1 and 2. Taken one year after the 
‘implantation of the pedunculated flap. Note the relief of the contracture and the ability 
tto extend the thumb. 3. Taken two and a half years after operation. The flap has 


‘flattened out completcly and is soft and resistant. The function of the hand is practically 
mormal. 


_ W. T. Bull, in 1888, used the same bridge flap for covering the 
(dorsum and palm. He placed the denuded hand under a long bridge 
flap raised from the chest wall, keeping the palmar surface from ad- 
thesion to the underlying tissues by gauze (rubber protective or par- 


ibs 
Fic. 778. Fic. 779. Fic. 780. 
Single-pedicled flap to repair defects of the palm of the hand. 
Fic. 778.—From thoracic wall. Fic. 779.—From the abdominal wall. 


Fic. 780.—From the opposite forearm. 


affined linen are preferable). After 12 days the lower end of the flap 
‘was divided and folded around the hand to cover the palmarsurface, 
and 12 days later the upper pedicle was cut and used to cover the rest 
‘of the uncovered area. This method with modifications is well worth 
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considering. In my own work I prefer the gradual division of the 
pedicle in cases where the flap is so long. 

Utilization of Metacarpal Bones in Formation of Movable Stumps. 
—In lacerated and crushing wounds of the hand every particle of 
tissue should be conserved. A useful hand may be fashioned out of 
very unpromising material. 

The thumb is the most useful digit, and Klapp was able to make a 
good working stump after traumatic amputation of the metacarpo- 


ic. 781.—The effect of transplantation of a pedunculated flap from the abdomen into 
an area from which the scar tissue had not been completely removed. The operation was 
done several years before the patient came under my care. The condition of the flap on 
the outer side of the thumb and wrist was excellent, but the scar tissue beneath it has 
interfered with the growth of the thumb and with its function. Better function was ob- 
tained by excision of the scar tissue at each end and shifting the position of_the flap.] 


phalangeal joint. He separated the metacarpal bone of the thumb by 
dividing the tissues between it and the adjacent metacarpal bone, and 
covered the surfaces with skin flaps. This skin may be obtained from 
the neighborhood or from a distance. 

Lyle made a short useful thumb in the same way after covering the 
raw surface of a denuded hand with an abdominal flap. 

It is advisable to suture the tendons over the ends of the metacar- 
pals when amputation has been necessary, as in this way better motion 
is assured. 

Burkhard carried Klapp’s procedure further. In addition to the 
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formation of a thumb stump, in a case in which all the fingers had been 
destroyed down to the metacarpophalangeal articulations, he made 
three movable stumps by cutting down between the metacarpals 
and covering all raw surfaces with sound skin. In these operations 


Fic. 782. Fic. 783: Fic. 784. 
The use of pedunculated flaps to repair defects on the back of the hand. 
Fic. 782.—Morestin’s method. 
Fic. 783.—A single flap with pedicle above, from the thoracic wall. 
Fic. 784.—A double-pedicled flap from the thoracic wall. 


care should be taken to avoid injuring the thenar muscles. In this 
way a thumb stump may be formed which can be approximated with 


the uninjured fingers, or with other stumps, and will go to make a 
fairly useful hand. 


Fic. 785. Fic. 786. Fic. 787. 
Single and double-pedicled flaps from the back and buttock to repair defects in the palm 
of the hand. 


Fic. 785,—A double-pedicled flap from the buttock. 

Fic. 786.—A single-pedicled flap from the back. 

Fic. 787.—A double-pedicled flap from the buttock. 

The Use of Free Bone Grafts and Pedunculated Flaps of Skin to 
Form Opposition Finger Stumps.—In two cases in which the thumb 
was intact but where all the fingers and metacarpal bones had been 
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destroyed, Albee was able to construct an opposition stump which 
changed a useless extremity into a useful one. 


I 2 3 
Fic. 788.—Contracture following a third degree burn. Four years duration.—1 and 
2. Note the limit of extension. 3. Result five years after whole-thickness grafting. The 
function of the hand is perfect. Note the fingers, thumb and palm. 


I 2 3 
Fic. 789.—Contracture of the back of the hand following a burn. Duration four 
months.—1. The extent of flexion. It can be seen that the scar tissue on the back of the 
hand and fingers prevents function. The scar was excised and the denuded area was 
covered with a whole-thickness graft. 2. The graft occupying the upper half of the back 
of the hand, and the proximal phalanges of the fingers. The photograph has been trimmed 
too closely on the radial side to show the extent of the graft over the knuckle of the fore- 


finger. Photographs in 2 and 3 were taken two years after grafting. 3. A fist can be 
made without difficulty, and function has been restored. The patient, who is a presser by 
trade, has been able to continue his work since discharge from the hospital eight years ago. 


In one case a folded pedunculated flap from the chest wall supplied 
the soft parts, and four weeks later the pedicle was cut from the chest 
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and a tunnel was made through the flap down to the os magnum. A 
tibial graft was then driven into a mortise in the os magnum and the 
soft parts were closed over it. In the other case the flap was obtained 


Fic. 790.—Contracture of the hand following a burn. Duration one year.—1 and 2. 
Plaster casts showing the condition before operation. Note the absolute helplessness of 
the hand. 3 and 4. Taken twenty-two months after the relief of the contracture and the 
transplantation of whole-thickness grafts. Compare the positions of the fingers with those 
before operation. The functionisexcellent. Note in 4 the large size of the graft occupying 
the entire back of the hand. This case could also have been successfully treated by means 
of a pedunculated flap from any suitable locality. 


from the shoulder and the bone from the clavicle. The formation 
of the soft parts and the bone transplantation being done at the same 
time. The bone was driven into a mortise in the stump of the third 


Yay 4 
~ 
. 


I 2 
Fic. 791.—Method of rebuilding a hand (Burkard).—1. The stump of the hand left 


after destruction of the thumb and fingers by freezing. 2. Finger-like stumps formed from 
the metacarpal bones covered with skin. 


metacarpal bone, and the flap was sutured around it. About four 
weeks later the pedicle was cut from the shoulder and the stump was 
shaped. 
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The results in the short time which has elapsed since the operations 
were done have been good, and a useful hand has been provided in 
each case. It is too early to determine whether the active function 
in this situation will prevent atrophy of the bone. Ordinarily a bone 
transplant in contact with bone at one end, and extending into the soft 
parts, without special function, will eventually be absorbed. 

Should the ultimate result in these cases be satisfactory, there is 
no reason why the same procedure should not be employed to form 
a thumb stump to oppose any finger or fingers which are intact. 


Fic. 792. -Misplacement of the little finger and ulnar deflection of the hand, following 
a burn of many years duration.—1. Note the position of the hand and little finger. X-ray 
showed that the condition of the joint precluded the restoration of function of the finger 
2 and 3. The skin of the finger was preserved as a pedunculated flap after removal of the 
phalangeal bones, and was used to fill in the defect after relaxing the tightly drawn sca) 
from the ring finger to the wrist. A transverse incision was made across the wrist and thi: 
defect was filled with a whole-thickness graft. The lower margin of the photograph : 
passes through the lower portion of the graft. Function is much improved and the hanc 
is gradually assuming a more normal position. 


THEOPIN GISKS 


Loss of Substance.—Skin grafts may be used with great satisfac- 
tion in certain instances. For extensive loss of soft parts of the thumt 
or finger without bone destruction, bridge flaps (Haubold and others) 
have been used, and later the size of the finger reduced by trimming 
operations. <A single-pedicled flap may also be used for this purpose. 

Flaps from Injured or Contracted Fingers.—Following certain frest 
wounds the injury to the bones of one or more fingers may be obviously 
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such that after healing is complete the finger would be useless. In 
these cases a flap of good skin of considerable size may often be obtained 
by removing the bone and saving all the viable skin covering the finger. 
By the utilization of such a flap a more stable healing will be obtained 
and quite extensive losses of substance may be covered, thus giving a 
firmer and quicker healing, and preventing the formation of scar tissue. 
A similar procedure may be carried out when the wound is granulating. 
I have taken advantage of this method in utilizing the normal skin on 
fingers which were so distorted by contracture as to make their replace- 
ment impossible. 

Method of Lengthening the Finger by the Stimulation of Granula- 
tions in a Celluloid Tube.‘—It is often possible to add length to the 
terminal phalanx after loss of tissue in finger injuries, and I have found 
a celluloid tube useful for this purpose. 

When a partial traumatic amputation of the terminal phalanx 
of a finger takes place, one of two conditions is found: either the part 
is cut away clean with little damage of the remaining portion, or the 
part is crushed off, and the tissues adjacent to the amputated portion 
are more or less traumatized. 

After the ordinary healing by granulation, we frequently find a 
sensitive stump, the bone being covered only by a thin scar. The 
question arises as to the best method of early treatment, especially 
when the bone is exposed. 

In order to obtain a good functional result we must contrive to 
place a pad of tissue over the bone. This may be done rapidly and 
satisfactorily by shortening the exposed bone and closing the soft parts 
over it, but this method gives a shorter stump. 

In certain occupations the loss of all or a portion of the terminal 
phalanx of a finger is a matter of considerable economic importance to 
the skilled worker. It is often advisable to preserve the remaining 
length of the finger, and if possible to replace the loss of tissue, thus 
giving a more useful and less painful stump, and at the same time one 

‘which is less disfiguring. 

One should always replace the amputated portion unless it is too 
|much traumatized, or unless more than three or four hours have elapsed 
|between the time of the accident and the first treatment. This pro- 
cedure is attended with little danger, and if the replaced portion does 
(not regain its vitality it can be easily removed, and the building up 
process then inaugurated. 

‘Davis, J. S., “Jour. Amer. Med. Assn.,’’ May 15, 1915, 1647. 
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The majority of the patients with these injuries are treated in the 
out-patient department. Hence the use of pedunculated flaps from 
the thoracic or abdominal wall was contraindicated, and a method had 
to be used which would give good results without necessitating ad- 
mission to the hospital. 

The most promising procedure seemed to consist in stimulating the 
growth of granulation tissue on the end of the stump, and in some way 
to confine the growth to the desired size and direction. After a number 
of experiments I found that a sheet of celluloid 1499 inch thick would be 
best for the purpose. ‘This material was sufficiently rigid, transparent, 


I 2 3 4 


Fic. 793.—Use of the celluloid tube in lengthening the end of the terminal phalanx.— 
1. Aconvenient pattern by which tocut the celluloid. 2. The celluloid rolled into a tube 
3. The tube in place. partially filled with a blood clot; patient seen shortly after the acci 
dent. 4. After removal of the tube; the line of the amputation can be seen, and above i 
the moulded clot. Note the snug fit of the tube in 3, and the clearness with which the ski) 
can be seen through it. 


non-adherent, and could be cut in a shape which when rolled, formec 
a tube adjustable to the size of the finger. 

G. W. Meil advised in partial traumatic amputation of the termi 
nal phalanx that the granulations be stimulated and then molded by 
means of adhesive plaster. but this material has proved much les 
satisfactory than the celluloid tube. 

TecuNic.—The stump is painted with tincture of iodin. Th: 
shaped piece of celluloid, after being soaked in mercuric chlorid, | 
to 1000, for a sufficient time, is sponged off with ether or alcohol. I1 
is then wrapped around the finger and secured with narrow adhesiv 
strips, thus making a tube which is slightly smaller at its free end thai 
at its base. When the tube is properly adjusted, it will hug closel-+ 
the edge of the wound, and will gradually become larger until it im: 
pinges on the first interphalangeal joint. The celluloid may exten 
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as far beyond the finger tip as is needful, and in addition to its primary 
function it also serves as a splint for the finger, and as a protection to 
the wound (Figs. 793-795). 

In cases seen early, a blood clot is allowed to form in the tube. 
This clot serves as a scaffold for granulations. If the soft parts are 


Fic. 794.—1. Finger stump four days after the accident, before application of the ccllu- 
loid tube. 2. Finger ten and one-half months after the accident. The healing was com- 
plete in thirty days. The arrow indicates the injured finger. 


lacerated and spread apart, they are gathered together and held in 
place by the tube. 

In cases seen after the granulations have started, every effort is 
made to stimulate their growth, and to train this growth along the tube. 


I 2 3 


Fic. 795.—1. Three days after the accident, note theclot. 2. End view of finger stump. 
3. Fourteen months after the accident. The wound was healed in thirty-five days. The 
arrow indicates the injured finger. 


Any desired medication may be applied to the wound after the 
celluloid is in place, either by pouring it into the tube, or by packing the 
tube with gauze. The dressing in this way comes in contact with the 
wound, and is confined by the tube. A loose gauze plug is then placed 
in the mouth of the tube, and over all a small dressing secured by a 
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bandage. In order to give an idea of the types of cases treated, I will 
include a summary of the first 15 cases treated by this method. 
Summary.—Number: 15 cases, males, 13; females, 2. Ages: from 16 
to 50 years. Color: white, 13; colored, 2. Occupation: operators on 
machines, 15. Etiology: all were injured by machines. Situation: 
right forefinger. 5; left forefinger, 4; right middle finger, 2; left middle 
finger, 3; right thumb, 1. Duration of lesion before comingeunder my 
care: from one hour to twenty-six days. Amount lost: from 0.75 cm. 
(370 inch) of the tip. to the entire terminal phalanx. Amount gained: 


1 2 


Fic. 796.—The use of a whole-thickness graft over the first interphalangeal join 
—The joint before grafting was covered with a thin tightly stretched scar following 
burn. which tore constantly when flexion was attempted. The scar was excised and tk 
first figure shows the graft ten days after transplantation. The second figure shows tk 
amount of flexion possible, and the condition of the graft one year later. 


from 0.5 to 1.25 cm. (13 to 14 inch). Type of lesion: the nail wa 
involved in all. In 2 there was some loss of tissue, the remainin ; 
soft parts of the terminal phalanx being mushroomed out and bad] : 
crushed, although still attached to the finger by pedicles. In non 
of these was the bone involved. In 13 the amputations were more c- 
less clean cut, with little crushing of surrounding tissues, and in all th 
bone was involved. In 10 the lesion involved more of the dorsal tha ° 
of the palmar surface. In one the skin was involved equally on bot - 
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aspects of the finger, and in two the lesion involved slightly more of the 
palmar surface. 

TREATMENT.—The celluloid tube was used in all in addition to 
stimulation. In one, in addition to the foregoing, small deep grafts 
were used to hasten healing. Duration of treatment: entirely healed 
after 10, 21, 24, 26, 28, 29, 30, 34, 35, 36, 38, 39, 45 and 66 days, with an 
saverage of 33 days. The cases taking the greater number of days 
Ibefore healing was complete were those in which the wounds were seen 
late, and which were prevented from prompt healing in order to give 
more length to the stump. 

Resutts.—There was increase in length of the soft parts in all, 
and in four instances slight increase in the length of the bone. 

There was not a single painful stump in the series. The pad of 
,tissue over the bone was quite movable and soft in all. Voluntary 
flexion of the terminal phalanx was excellent in all, even when only 
‘a small amount of the phalangeal bone remained. 

The celluloid tube has also been used with success as a protective 
dressing for other lesions of the terminal phalanx, such as compound 
‘fractures, lacerations, etc. 

The method is simple, the patient can return to his home at once, 
and begin light work after a short time. <A very small gauze dressing 
around the celluloid suffices. The granulations may be observed 
through the transparent celluloid without removal of the tube. There 
-S sometimes sweating of the skin of the finger if the tube is allowed 
co remain in place for more than two or three days. The tube is 
zasily removed, as it does not stick, and after being cleansed it may be 
ceplaced, or a fresh tube adjusted. 

‘Thickness of the granulating area can be stimulated in various 
vays. As the granulations grow, the epithclium from the skin edge 
\lso grows, and often it is difficult to prevent it from closing over the 
ttump before the desired length is obtained. In these instances the 
tpithelial edges should be kept down with silver nitrate. 

In some cases when the granulations are sufficiently advanced, 
t is advisable to cover them with small decp grafts, in order to give a 
aore stable and quicker healing. In my own series I might have done 
vetter had I grafted more. ‘The cases seen soon after the accident 
ave the best results, as far as an increase in length was concerned. 

Building new tissue on the end of the stump is slow, but in the end it 
nll preserve the bone which remains and cover it; it will also often add 
raterially to the length of the stump. If the joint is not implicated 
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even a short bit of terminal phalangeal bone will form the basis for a 
shortened terminal phalanx, which may be voluntarily extended and 
flexed, and can be used nearly as well as an intact terminal phalanx. 

From the standpoint of function, increased length, and improved 
appearance, the results have been better than with any other 
ambulatory method with which I am familiar. 

Method of Lengthening the Finger by the Use of Pedunculated 
Flaps.—as much tissue as desired in lengthening the finger, after partial 
traumatic amputation, may be obtained by using a bridge or peduncu- 
lated flap from the abdominal or thoracic wall (Nicoladini, Kausch, 
Sievers and others), or from the thigh, but the procedure is irksome and 
long drawn out. and requires admission to the hospital. In order to 


I 2 3 

Fic. 797.—Contracture following a crush burn between hot rollers. Duration si 
months.—1. Before operation. Note the limit of extension. 2 and 3. Twenty-on 
months after the transplantation of a whole-thickness graft. Note the complete extensio 


and flexion. 


replace the missing bone a piece of bone (Neuhiuser) or cartilage may b - 
implanted under the skin, and later transplanted in a pedunculate 
flap to the finger. In the few cases in which this is necessary m_ 
preference is for cartilage. 

Contractures.—These may vary from slight flexion of one finge 
to complete flexion of all the fingers, and is often associated wit 
contracture of the palm. ‘The condition may be due to scarring ©: 
the skin alone without injury to the tendons, or the tendons ma - 
also be partially or totally destroyed. When the tendon is intac 
multiple division of the scar has been frequently tried, with or withov 
the injection of fibrolysin, but in my experience the method is far fro 
satisfactory. 

I have had very good results with whole-thickness grafts (afte 
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Fic. 798.—Contracture following a burn by electricity. Duration ten months.— 
1. Before operation. 2. Ten and one-half years after grafting. The graft has been ex- 
posed to the constant trauma incident to farm work. It has increased in size as the hand 
has grown larger, and has preserved its own characteristics. IHlairs similar to those on the 
thigh, from which the graft was taken, are vrowing on it. The graft is pigmented and 
wrinkled, but is soft and movable with the surrounding skin. The functional result is 
2xcellent. 


I 2 3 rs 
| Fic. 799.—Partial syndactylism due to trauma. Duration one year.—1 and 2. Note 
he inability to separate the middle, ring and little fingers, and the scar involvement. 3 
nd 4. The result of several operations to deepen and widen the commissures. Compare 
he ability to separate the fingers with that before operation. In this case the flaps were 
1ore or less infiltrated with scar tissue. 
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completely relieving the contracted scar and excising the scar tissue), 
and with them I have successfully covered as many as four fingers and 
the adjacent portion of the palm at one time. By a “successful” 
result in these cases I mean a result which will stand the acid test of 
time, and in which recurrence will not follow after the patient has left 
the hospital. In all of these cases the fingers should be extended and 
kept in this position continuously until healing is complete, after which 
an apparatus should be worn at night for several months. 

A large pedunculated flap may be used to cover the denuded flexor 
surfaces of several fingers after relief of the contracture and excision 
of the scar. The division between the fingers is made later after the 
flap has healed in place. 

When the tendon is destroyed, an attempt may be made to finc 
the ends and unite them by one of the methods previously mentioned 
but in case this is done a pedunculated flap should be used, as the pad o: 
fat beneath will often prevent adhesion. 

The Correction of Flexor Contractures by Multiple Lateral Flaps 
—Morestin has described an ingenious method of dealing with con 
tracted scars of this type which may be used on the thumb and fingers 
He divides the scar in the midline lengthways from one end to the other 
Then by secondary incisions from the longitudinal incision as the axis 
he makes small angular pedunculated flaps, the free margin being a 
the longitudinal incision, and the bases sometimes on the border of th: 
free extremity, sometimes at the side of the root of the finger, and some 
times on the palm. It is not necessary that all of these flaps should b: 
made at first, but gradually as the need becomes evident in extendin; 
the fingers. 

In this way a series of lateral oblique flaps are formed. By th 
formation of these flaps the finger is usually released and can b.: 
straightened; but if this cannot be accomplished any binding tissue— 
such as the remains of tendons and even the articular ligaments— 
should be divided in order to complete the extension. 

After the finger has been extended the flaps are shifted in as trans 
versely as possible, and are superimposed, those from one side alternat 
ing with those of the other. After several trials the best positions ar ' 
found and the flaps secured by sutures, and the finger is extended on . 
splint. ‘The small raw surfaces between the flaps soon heal. 

Joint motion should be begun as soon as healing is complete. I 
the end voluntary flexion cannot be completely carried out, but tb 
contraction of the interosseous, thenar, and hypothenar muscles begin 
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the movement of flexion of the first phalanx toward the palm, and the 
adjoining normal fingers carry the finger downward nearly to complete 
flexion. This does not give strong flexion, but corrects a vicious con- 
tracture and causes restoration of function which, while not perfect, is 
very acceptable. Morestin reports many excellent results. I have 
found this method useful, but prefer whole-thickness grafts for the 
purpose. 


-DUPUYTREN’S FINGER CONTRACTION 


In 1831 Dupuytren definitely determined that the deformity which 
he described, was due to the contraction, shortening and thickening of 
the palmar aponeurosis (the flexor tendons not being involved). Since 
that time this observation has been frequently verified. 

The condition belongs to adult life, being rare under 30 years of 
age. According to Keen several congenital cases have been reported, 
and recently Greig has reported such a case, but personally I have 
never had the opportunity to see one. It occurs more frequently 
tn: males, and one or both hands may be effected. The degree of de- 
cormity may be much more marked in one hand than in the other; 
tn fact the disease may be well developed for years in one hand before 
tt begins in the other. Bilateral involvement is gencrally the rule. 
When only one hand is involved, it is more apt to be the right than the 
the left. Of 183 cases collected by Keen the right hand only was 
nvolved in 58, the left in 23, both hands in ro2. 

Any one of the fingers may be involved alone, but the thumb and 
| orefinger are most often immune. ‘The ring finger is the one most 
requently attacked, after which comes the little finger, and next in 
order the middle finger. 

Nichols reports that in 263 cases (204 of Keen’s, and 59 of his own) 
there were 572 fingers affected as follows: 12 thumbs, 24 forefingers, 
13 middle fingers, 194 little fingers, and 249 ring fingers. 

When the condition is limited to one hand the fingers involved are 
tsually adjoining, but if both hands are involved the lesions are not 
recessarily symmetrical. Heredity scems to have some etiological 
‘ignificance, a family history of similar trouble being obtainable in 
!bout 20 or 25 per cent. of the cases. 

The onset is insidious and without pain. The first thing noticed 
3a flattened nodular induration of the palmar fascia, in or just above 
he transverse crease in the palm of the hand. ‘The skin is not adherent 


0 the nodule in the early stages, but later the fascia bands which 
43 
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normally are attached to the skin become thickened and contracted. 
so that a puckered dimple is formed, from which a thickened band of 
fascia can be felt extending toward the finger. The thickening of the 
fascia increases, and on the finger the lateral processes, as well as the 
central portion of the digital fascia, are involved. The fascia extending 
upward toward the annular ligament of the wrist also becomes thick- 
ened, and there occurs a progressive gradual flexion of the finger on 
fingers toward the palm of the hand. Ultimately this flexion may 
become so marked as to render the hand practically useless. It is 
interesting that there is seldom, if ever, any sign of an inflammatory 
process in the development of this condition. 

Etiology.— Many surgeons, among them Dupuytren himself, believec 
the disease to be due tolocal trauma. Others have attributed it to gou: 
or rheumatism, and still others have thought it to be of nervous origin 

Robert Abbe has described Dupuytren’s contraction associated witl 
neuralgias radiating from the seat of the contraction along the arn 
through the branches of the brachial plexus. The pain might ven 
well be caused by the pressure of a cervical rib, and the theory ha 
recently been advanced that Dupuytren’s contraction is always due t:- 
this cause. ‘This may be true in some instances, but in the vast ma 
jority of cases of cervical rib Dupuytren’s contraction is not present 
F. H. Baetjer tells me that approximately 50 per cent of all cases o 
cervical rib are bilateral, and that of the other 50 per cent (unilateral 
about one-half show rudimentary outgrowths on the other side. | 
have often seen atrophy of the muscles of the thenar and hypothena | 
group in patients with cervical ribs, but have not yet observed Dv 
puytren’s contraction where cervical ribs are known to exist. I¢ 
fact, since this theory was brought to my attention, I have had x-ra \ 
plates taken of several patients with bilateral Dupuytren’s contractior 
and in none of them have cervical ribs been found. 

Probably no one of these factors holds for all cases. Quite ofte : 
it would seem that long-continucd slight trauma has a definite influenc 
although in many reported instances trauma can apparently be definite] _ 
excluded, and other causes must be sought. As a matter of fact : 
must be acknowledged that often the ‘etiology, in a given case, is quil 
obscure. 


TREATMENT 


In all operative procedures for the relief of Dupuytren’s contractio) - 
the hands should be thoroughly prepared by one of the methods prev 
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‘ously described, and asepsis should be preserved until the healing is 
complete. An Esmarch bandage is advisable in order to have a blood- 
less field for operation. Absolute hemostasis is essential. General 
anesthesia is usually necessary, but on several occasions I have done 
extensive excisions of the palmar fascia after blocking the nerves at 
the wrist with a 1 per cent solution of novocain. In very advanced 
cases of long standing amputation of the little and ring fingers may be 
necessary. Splints and apparatus for continuous extension may pos- 
sibly be of some slight use if applied systematically very early in the 
course of the disease, but these are absolutely without value later, and 
should only be used in the post-operative treatment. As a general 
rule, after operation the fingers should be extended on a splint system- 
atically for at least three weeks, and then at night for several months. 

Dupuytren’s Operation.—A transverse incision about 2.5 cm. (1 
inch) long is made opposite the metacarpophalangeal articulation, 
dividing the skin and the thickened fascia. Care must be taken not to 
injure the flexor tendons. If the finger cannot be extended after this 
incision, another may be made opposite the articulation of the first 
‘and second phalanges, and if these are not sufficient as many trans- 
‘verse incisions through the skin and fascia as seem necessary, until 
‘complete extension is possible. The wounds are dressed with silver 
\foil, boric ointment, or in some other way appropriate to the particular 
‘case. The fingers should be extended on a splint which is allowed to 
tremain until the wounds are completely healed, or for about three 
wweeks. After this the splint may be removed in the day time, but 
should be reapplied and worn at night for several months. Slight mas- 
sage and passive motion should be begun after two weeks, the manip- 
ulations being gradually increased until the voluntary motions are 
normal. 

Adams’ Operation.—A fine tenotome is inserted between the skin 
‘and the fascia bands at points where the skin is not closely adherent 
‘tothe fascia. The knife is turned and the fascia bands are divided from 
‘without inward by a sawing motion. Care must be taken not to 
injure the flexor tendons. These divisions may be made in as many 
places as necessary to loosen the finger freely, and to allow full exten- 
sion. Sometimes as many as ten or twelve divisions may be necessary. 
Any selected dressing may be applied and the fingers then extended 
on a splint. The subsequent treatment should be much the same as 
that following Dupuytren’s operation. 

These two operations are the simplest, and sometimes are per- 
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manently successful, but in my opinion this success is largely due toa 
vigorous after-treatment. If this is omitted recurrence is likely. 
In some instances, when the physical condition contraindicates more 
extensive procedures, one or the other of these operations should be 
done. 

Multiple Transverse Division of the Fascia Through an Open 
Longitudinal Incision.—This procedure is advised by Hardie, Kocher, 
Keetley, and others. 

A longitudinal incision is made over the contracted band, and 
the skin is separated from the fascia as completely as possible. The 
fascia band is divided transversely as many times as may be required. 
The skin is closed with horse-hair, and the wound dressed aseptically. 


Fic. 800.—Operation fur Dupuytren's contraction.—The V-shaped incision with’sut 
sequent closure. It is seldom, except in the carliest cases, that the skin can be close 
in this manner. If the contraction is of long standing and the skin is much involved, 
large portion of the defect cannot be closed by suture, and skin grafting is necessary. 


The fingers are extended on a splint which should be worn for thre 
weeks. Massage, passive motion and a splint, at night only, for severa 
months constitute the subsequent treatment. 

Recontracture may occur later, but this is a better procedur' 
than either Dupuytren’s or Adams’ operation. 

Excision of the Contracted Fascia.—It is impracticable to excis 4 
the palmar fascia completely, but large areas may be removed withou ! 
difficulty. Operations based on this principle are certainly rationa | 
and give the best ultimate results. Evycision of the thickened fasci + 
through a longitudinal incision gives better results than a simp) - 
division of the band in several places through a similar incisior 
The fascia may be taken out through a V-shaped incision, the apex ¢ 


SURGERY OF THE EXTREMITIES 677 


which is about the level of the transverse palmar crease, with the base 
a little above the root of the affected finger. The incision is carried 
down through the fascia, and the flap of skin and fascia is lowered. 
After the finger (or fingers) has been straightened, the contracted fascia 
is removed, and the skin is closed if possible. This is not often practi- 
cable, as the puckering of the skin and its infiltrated condition prevent 
satisfactory closure. If defects are left, they may be grafted. 

In some instances the involvement of the skin is so marked that it 
is useless to attempt suturing, and in these cases I have found it better 
to excise the skin completely, and either graft with a whole-thickness. 
graft, or to apply a pedunculated flap from the abdomen. Where the 


b 


© 


Fic. 801.—Griffith’s operation for Dupuytren's contraction (Binnie)—1. The con- 
tracted palmar fascia is excised through the incision AB. Then the flaps E and F are made 
by the curved incisions AD and BC and are raised. 2. The free end of the flap E is turned 
so that it covers the raw surface left by the reflexion of the end of the flap F, and the end 
of the flap F covers the raw surface left by the reflection of the flap E. 


skin is much involved operations utilizing flaps from the palm cannot be 
successfully carried out. 

It may be advisable to do a combination operation in stages. 
For instance, we can make a division of the fascia by one of the methods 
previously described, which will allow extension, and follow this after 
healing is complete with a more radical procedure. A modification of 
Griffith’s operation may be of use in selected cases as follows: Reflect 
the flaps as described in the diagram at once and excise the fascia, 
instead of trying to excise it through the longitudinal incision AB, 
as advised by Griffith. Then shift the flaps as shown in the diagram. 
This method is contraindicated in cases in which the skin is thin and 
much involved (Fig. 801). 

Lotheissen’s Operation.—A curved incision is made extending 
from the middle of the ulnar side of the first phalanx of the little 
finger down to the ulnar side of the palm and across just above the 
wrist to the base of the thenar eminence. ‘The flap is reflected, the 
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fascia is excised and, after the fingers have been extended, the flap is 
sutured in position. There is always a defect left near the wrist, which 
may be allowed to granulate, or may be grafted (Fig. 802). 

Hutchinson, in 1917, advocated a new method. He excises the 
thickened palmar fascia with the digital prolongation and closes the skin. 
He then turns the hand over and makes a semi-lunar incision over the 
first interphalangeal joint, divides the extensor tendon and slightly 
shortensit. After removing the head of the first phalanx he sutures the 
tendon and closes the skin wound. No splint 
is used, but he begins gentle active and passive 
motion within a few days. 

This operation might be indicated in ex- 
treme cases in which there was shortening of 
the anterior and lateral ligaments, but it seems 
unnecessary to shorten the finger when an 
equally good result can be obtained by divid- 
ing the ligaments after proper excision of the 
thickened fascia. ‘The shortening of the ex- 
tensor tendon is unnecessary, as this will soon 
regain its original length after the finger has 
been extended for a little time. 

In my own work I have found that the 


Fira. 


802.—Lothcisen's 


operation for Dupuytren's 
contraction. (Binnie).—The 


curved incision ABC is 
made, the skin is reflected. 
and the thickened palmar 
fasciaisexcised The fingers 
are extended and the edges 
are closed as far as possible. 


best permanent results are always obtained 
when the thickened contracted fascia is excised. 
The approach varies with the extent of the con- 
tracture. The condition of the skin involve- 
ment with scar tissue should determine to what 
extent it should be utilized in closing the de- 


The raw area which is usu- 
ally left may be grafted. 


fect. Unless there is a reasonable chance of 
success it should be excised, and the defect cov- 
ered with a graft of whole-thickness skin, or with a pedunculated flap 
of skin and subcutancous fat, from a distant part. The latter method 
eliminates any pain which might occur following the removal of the 
protection afforded the underlying parts by the palmar fascia. 
FIBROLYSIN has been used in the treatment of Dupuytren’s con- 
traction and good results have been reported, especially after its use 
in conjunction with multiple transverse incisions through the con- 
tracted bands. My belief is that the good results were due in large 
part to the operation, and the prolonged post-operative massage and 
splinting. That the fibrolysin has not much effect is suggested by the 


Fic. 
Views. 


fascia and closure of the skin, after 
tendency to recurrence. The httie finger of the other hi 
operated upon by another surgeon | i 


Fic. 
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803.-—- Dupuvtren’s cx 


of the little finyer.--1 and 2. Front and side 
This contraction was } 


hickened palmar 
here bas been no 
also been suecessfully 


the complete excision of t 


2 Nerves in 


804.-—-Bilateral Dupuytren’s contraction involving the right ring finger and the 


left middle finger.~Note the lumpy contracted skin and the prominent bands of tightly 
drawn fascia. Much against my judgment I was forced to treat this patient by multiple 
subcutaneous division of the contracting bands, as it was not possible for him to enter the 


hospital. 


He obtained temporary relief. 
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fact that equally good results may be obtained from the operative 
procedure alone. 


The Transplantation of Fingers and Toes to Replace Fingers 


Recently Joyce replaced a missing thumb by transplanting the ring 
finger from the other hand, and obtained a remarkably good functional 
result. 

His method is as follows: ‘‘(1) An incision is made along the radia] 
border of the hand beginning ata point which corresponds with the 
horizontal level of the center of the web between the index finger and 
the thumb of the sound hand, and somewhat nearer the dorsum than 
the palm. When the wrist is reached, the incision is carried along the 
radial border of the forearm for a distance of 2.75 to 5. cm. (1349 toz 
inches). ‘The incision on the side of the hand is deepened sufficiently tc 
accommodate the new metacarpal bone, care being taken not to cut 
across muscle fibers. (In the patient on whom the operation was 
performed, a plane of fibrous tissue was found apparently filling uf 
the space left by removal of the metacarpal bone, and in this the bec 
was made.) ‘The articular surface of the trapezium is exposed. The 
skin and superficial and deep fascia on either side of the incision alont 
the radial border of the wrist are reflected, the tendons of the exten 
sores secundi internodii pollicis, primi internodii pollicis, ossis meta 
carpi pollicis, flexor longus pollicis, and flexor carpi radialis are defined 
and one of the dorsal cutaneous branches of the radial nerve is founc 
and divided. 

(2) An inverted V-shaped incision is made on the radial side of the 
ring finger, the apex of the incision being placed midway between thi 
dorsal and palmar aspects of the finger at the level of the proxima 
interphalangeal joint. ‘The triangular piece of skin marked out by th 
incision is then reflected upward. ‘The limbs of the incision are carriec 
obliquely backward and forward on to the dorsum and palm of thi 
hand, and are deepened in order to expose the extensor and flexo 
tendons. ‘These are divided at the extremity of the incisions and th: 
proximal ends prevented from retracting by suturing them to the peri 
osteum and soft tissues covering the metacarpal bone. The soft tissue 
are now divided at the base of the proximal phalanx on its radial sid. 
down to the periosteum. The digital vessels on this side of the finge 
are tied and the distal end of the collateral branch of the media) 
nerve is sought for and identified. The extensor and flexor tendon 
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are dissected up in a distal direction exposing the base of the proximal 
phalanx, and a hole is drilled through the base of the bone and threaded 
with a stout catgut suture. The finger is now dislocated from the 
metacarpal bone by cutting through the ligaments of the metacarpo- 
phalangeal joint. The soft tissues on the ulnar side of the proximal 
phalanx are raised for a short distance from the periosteum, the operator 


Fic. 805. Fic. 806. 
The substitution of the ring finger of the left hand for a missing right thumb (Joyce's case). 
Fic. 805.—The right hand before operation. 
Fic. 806.—The two hands grown together, after removal of the plaster. 


vorking from the deep aspect and taking care not to injure the digital 
vessels. 

The triangular flap of skin is now turned down to cover the head 
of the metacarpal bone, and the incisions on the dorsum and palm of 
the hand are sutured with fine catgut stitches. The proximal end of 
‘he extensor tendon is pulled over to the palmar aspect of the hand, 
ind the ring finger is then ready for grafting into its new position. 
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(3) The two hands are apposed in a manner which is sufficiently 
indicated in the accompanying photographs. This stage of the opera- 
tion is now completed as follows: 

(a) The flexor tendons of the finger are joined to the long flexor 
of the thumb, if this has been found, or to the flexor carpi radialis if 
more convenient. 

(6) The proximal phalanx is anchored in its position by stitching 
the catgut suture, threaded through its base, to the scar tissue covering 
the articular surface of the trapezium (Figs. 805-809). 


Fic. 807. Fic. 808. 
Fics. 807 and 808.— (Joyce's case continued.)— The transplanted ring finger in its new position 


(c) The extensor ossis metacarpi pollicis is stitched to the perios- 
teum at the base of the proximal phalanx (new metacarpal bone). 

(d) The tendons of the extensores secundi and primi internodii 
pollicis are united and joined to the extensor tendon of the finger 
(new thumb). 

(e) The radial cutaneous nerve exposed in the first stage of the 
operation is sutured to the collateral branch of the median nerve of the 
ring finger. 

(f) The skin incisions are sutured. The incision on the radia] 
border of the wrist is sutured in a distal direction to cover the base | 
the new metacarpal bone and the tendon unions. The dorsal and 
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palmar edges of the incision on the radial border of the hand are 
sutured to the dorsal and palmar edges of the skin bordering the tri- 
angular raw area on the radial border of the ring finger (new thumb). 
Fine interrupted catgut sutures are used throughout for the skin 
stitches. 

The hands are then fixed in the apposed position with plaster of 
Paris, which is left undisturbed for four weeks, and is then removed. 

(4) The final stage in the operation consists in dividing the nutritive 
flap (two months later) and separation of the hands, ligature of the 


Fic. 809.—(Joyce's case, continued.)—N-ray after transplantation. 


proximal ends of the ulnar digital vessels of the finger which has been 
removed, and closure of the raw areas which remain.”’ 

I have not yet had an opportunity to try this method, but it is 
undoubtedly rational, and ought to be a satisfactory procedure. 

Toes have been transplanted (Nicolodini, Krause, Klemm, Eisels- 
berg, Hérhammer and others) to take the place of a missing thumb or 
finger, but the result is seldom worth the trouble. 

The bone of a lost phalanx may be replaced by a shaped piece of 
rib cartilage (Morestin, Soubeyran and Perret), or by a phalanx from 
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the toe (Wolf, Goebel and others), or by a free bone graft from the tibie 
or ribs (Morestin and others). 


TENDON INVOLVEMENT 


If tendons of either extremity are involved in addition to the skin. 
and are tightly adherent to the scar and underlying tissue, they should 
be carefully freed, and the fat of the flap placed in such a way thatit 
may act as a sort of channel for them. Passive motion should then be 
begun after ten days. 

If a portion of a tendon (or tendons) is destroyed the scar connect- 
ing the ends may be utilized to form the new tendon; the tendon may be 
lengthened by the desired plastic; a new tendon may be made of a 
fascia tube; a free tendon transplant may be used, or a silk tendon 
may be made. In the majority of these cases the flap should be 
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Fic. 810.—Simple methods of tendon Iengthening. The more complicated method: 
give an uneven surface which does not slide so easily, and which makes the return of func 
tion slower and more difficult. 


securcly grown into its position, and then the newly formed tendor 
should be inserted in a tunnel madc in the fat. 

In old cases the flexor tendons have sometimes contracted, anc 
lengthening is necessary. The simpler and smoother methods of divi- 
sion and suture are advisable, because function will be more quickly re. 
stored. I prefer the use of the fat from the flap for the tendon channe 
to that of free fat transplants. 


Exposed Tendon 


At times we are confronted with a wound on the forearm or hand 
or on the ankle or dorsum of the foot, in which a portion of one or more 
tendons is exposed, the sheaths having been destroyed. These wounds 
are usually due to the pressure of a plaster cast or to some injury whict 
has caused destruction of the overlying soft parts, and left the exposec 
tendon surrounded by a more or less extensive zone of scar tissue 
The exposed tendon may become partially or completely’ necrotic 
and in due time will slough. These wounds are very sluggish and art 
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difficult to treat successfully. They are usually infected and must 
first be sterilized with Dakin’s solution, or by some other method which 
will give a negative bacterial count. The part should be immobilized 
and all portions of the tendon that are unquestionably necrotic should 
be removed. If granulation tissue does not soon show a tendency to 
cover the exposed tendon, several longitudinal incisions should be made 
in it down to healthy tissue. Usually granulations will soon appear in 
the slits and, after the removal of any necrotic tendon strands that may 
appear between them, will soon cover the tendon. <A pocket may form 
at either extremity of the wound, and if this occurs the overlying tissues 
should be removed and the tendon treated as described above, or 
excised, as seems best. 

There is no reason whatever why the entire thickness of the tendon 
should not be excised when it is necrotic. Provided that the wound is 
sterile the tendon defect may be immediately filled by a tendon plastic; 
or the ends may be secured and the tendon plastic done later if neces- 
sary, after the wound has healed. 

Occasionally in narrow wounds with normal surrounding skin the 
edges may be drawn together over the tendon after undercutting, with 
or without relaxation incisions. If this cannot be done, I have found 
that the best method of obtaining a resistant painless closure is to use a 
pedunculated flap from the neighboring skin or from a distant part. 
The granulating surface may be grafted with small deep grafts which 
are more likely to take on a poor base than the other types. If the 
result is not stable and the scar is adherent and resists loosening, it 
should be excised and the gap filled with a pedunculated flap. 
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CHARTER XN V 


SURGERY OF THE LOWER EXTREMITY 
HIGH 


Loss of Substance.—In the early treatment of extensive superficial 
wounds or burns involving the crotch and adjacent tissues it is most 
important that the thigh be held in abduction. Destruction of the 
skin may be due to operation, trauma, ulceration (chancroidal, tubercular 
or syphilitic), and burns of various sorts. If the wound is fresh, it 
should be immediately grafted. Healthy sterile granulating wounds 
should also be grafted. 

When the granulating surface is surrounded by an old tightly 
drawn scar, or the ulcer is very sluggish, the area must be completely 
excised with a wide margin down to healthy tissue. The tension of 
the scar must also be relieved by properly placed incisions, or partial 
excision. and the raw surfaces immediately grafted. This holds for 
the entire lower extremity. In this way I have been able to close 
permanently ulcers which have existed for years. 

When the thigh or Ieg is completely covered with scar, ulceration is 
common and is difficult to heal. Excision, followed by grafting or the 
use of a pedunculated flap, offers the only method of permanent cure. 
In those instances in which the healing is unassisted, a break-down can 
be confidently looked for in the course of time. 

Pedunculated flaps from the neighboring skin may be used, if 
normal skin is available, and I have employed flaps from the other 
leg or thigh in these cases. By double transfer a flap from the 
abdominal wall may be implanted into the wrist or forearm, and then, 
after flexion of the thigh, the pedicle may be cut from the abdomen and 
this flap may be transferred to it. 


KNEE 


Loss of substance around the knee-joint must be covered witk 
flexible strong skin if unimpaired function is to be obtained. I 


the defect is over the anterior surface, the part should be put up 
688 
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Fic. 811.~-Arteries of the skin of the anterior portion of the thigh (Afanchol)—1. 
Femoral artery. a. Cutaneous branches of the femoral artery. 2. Profunda femoris 
artery. 8. Cutaneous branches of the profunda femoris. 3. Superficial_arterial anas- 
tomosis around the knee. 


44 
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surface of the thigh Cifay 
wnches of the com: 
niernal pucic artery. 4. Cuts 
Cutaneous branches of the tleo-lumb: 
3 urator artery. 7. Cut: 
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i a 
Fic. 813. the skin of the popliteal spa and posterior surface of the leg 
(Manchot) median sural branct ' the popliteal artery 2. superticial 
sre “4 } woer +} 
lateral sural Superficial 1. Afuseulo-cutancous branches 


of the deep 
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| 


Fic. 814.~-Arteries of the side of the leg (Manchot)-~Cutaneous branches of the 
posterior tibial artery. 
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in partial flexion; if it be on the posterior surface, the leg should 
be. extended. I have used whole-thickness grafts around the knee 
with success, but have had the best results with pedunculated flaps. 


These flaps may be obtained from the same thigh or leg, or from the 


Fic. 815.—Chronic ulcer, three years duration, in an extensive tightly drawn scar of the 
thigh.—1. This area had never healed and was extremely painful. The entire ulcer with a 
wide margin was excised down to normal tissue and was immediately covered with Ollier- 
Thiersch grafts. 2. The size of the healed areacan be seen. There has been no recurrence 
during the three years since operation, and function is much improved. 


opposite thigh or leg (Maas and others), according to the situation 
and extent of the defect. 
LEG 


Loss of Substance.—Skin grafts, preferably of the small, deep, 
or whole-thickness variety, may be used to cover defects of any kind 


004 PLASTIC SURGERY 


BLE Moth 


stretching of normal tissues. (Morestin}.-~1. The 


x the exci Note the sutures in position. 2. The thigt 
on the t ed. 3. The result of gradual stretching.” 


PiG, Sry. Fic, 818. 
Pic, Sige Method of utilizing a bridge flap from the chest wall for covering a poplitea 
(ec. Hackeri~m This method could only be used in young children and even the 
its advisability is doubtful. 
Fig. 818 -~Method of restoring the popliteal space by means of a pedunculated flay 
from the opposite leg. 


4 
defect 
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on the leg. Pedunculated flaps may also be employed, and give the 
best results, especially in exposed positions. Flap may be obtained 
from the inner or outer portion of the same thigh, depending on the 


Fic. 819.—Method of covering the anterior surface of the knee with a flap from the 
other leg (Afaas).— Note the positicn of the legs in the cast. 


position of the ulcer, and may be sutured over the defect after flexion 
of the leg on the thigh; from the opposite thigh for the inner lower 
third of the leg, the ankle resting across the opposite knee; from the 
opposite leg for the inner lower third, the ulcerated leg being crossed 


eee er 


\ see 


Fic. 820. Fic. 821. 
Method of utilizing pedunculated flaps from the opposite leg for covering defects. 


Fic. 820.—A flap from the under surface of the opposite leg to cover the knee (Maas). 
: Fic. 821.—A flap from the inner side of the opposite leg to cover a defect on the middle 
third of the back of the leg. 


diagonally over the other leg; from the opposite leg for the outer lower 
third, the normal leg being crossed over’the ulcerated limb. All 
of these positions may be varied to suit existing conditions. 
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ANKLE 

Loss of Substance.—The foot slightly inverted should -be- pui 
up at right angles to the leg for all losses of substance in this region. 
Wounds or ulcers around the ankle and over the malleoli are difficult tc 
heal. If skin grafting seems inadvisable, a pedunculated flap should be 
used from the same leg or from the selected portion of the other leg, if 
the wound is of any size. In cases of small losses of substance the 
surrounding skin, if normal, may be undercut, and the tissues drawn ir 
and sutured. If relaxation incisions are necessary the resulting defects 
may be grafted. 


I 2 3 


Fic. 822.—Contracture of the knee following an extensive burn. Duration two years: 
1. Note the extensive destruction of tissue and the areas on the thigh which had been grafted 
Also the mass of scar tissue filling the popliteal space and preventing extension. 2 and 3 
Result of the reconstruction of the popliteal space by shifting in available flaps, and skis 
grafting the remaining areas. Photograph taken six months after operation. 


FOOT 


Loss of Substance.— Wounds on the foot require active assistance 
in healing if the best functional results are to be obtained. On th 
dorsum, skin grafting is usually sufficient except over the instep, wher: 
the result may not be stable unless a whole-thickness graft is employed 
In this situation a pedunculated flap from adjacent skin, or from th 
other leg, may be necessary. On the sole, we frequently have dee] 
destruction of soft parts, and this is especially serious when it involve 
the covering of the heel and other weight-bearing portions. In thes 
situations skin grafting is a waste of time, the only satisfactory result 
being obtained by the use of a thick pad of skin and fat from the othe 


leg. 
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Contractures. Thigh and Leg.—We tind at times, following burns, 
all degrees of contracture of the joints of the lower extremity. The 
thigh may be completely flexed on the abdomen and held immovable by 
a vast mass of scar tissue; the leg may be flexed on the thigh, the foot, 
on the leg, etc. All gradations may be found between this extreme 
grade and that of slight limitation of motion. 


, Fic. 823.-- Extensive third degree burns of both lews and feet, and the left thigh — 
First seen six months after the accident. Note the exuberant granulations. Also the 
flexion of the left knee and ankle due to scar tissue contraction, and the right knee due to 
posture. The extent of spontancou? healing from the edges can be seen, especially on the 
tight leg and ankle. The legs and ankle were straightened and the wounds were much 
improved by grafting. Unfortunately the child died from acute uremic poisoning. 


Treatment.—-The ideal method of treatment in all situations is the 
complete excision of the contracting scar, but in many cases, on account 
of its extent, this is impossible. In these instances division down to 
normal tissue and relief of the faulty position, with immediate grafting, 
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BiG. 27. Fic. 828. 
Fics. 827 and 828.—Position assumed in obtaining flaps from the same thigh to cover 
defects on the leg.—This is a very irksome position and should only be used in exceptional 
cases. 


Fic. 829. Fic. 830. 
Fics. 829 and 830.—Position assumed in obtaining flaps from the opposite leg for cover- 
ing defects on the inner and outer surfaces of the lower third of the leg. 


Fic. 831.—Method of closing a deep cavity in the lower end of the tibia following 
osteomyelitis.—(I operated on this case at the Rockefeller War Demonstration Hospital 
at the request of Major G. A. Stewart, U.S. A.) The defect was the full depth of the 
Marrow cavity, and was somewhat undermined below. The surrounding skin was _ in- 7 
filtrated with scar tissue. On account of the age of the patient (over sixty vears) I did | 
not feel justified in using a pedunculated flap from the other leg, so it was determined to 
try a pedunculated flap from adjacent tissue in spite of its infiltration with scar. 
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or the interposition of a pedunculated flap, is indicated. It is sometimes 
impossible to obtain pedunculated flaps from the same thigh, the 
opposite thigh, or leg, on account of scar tissue covering all of these 
areas, and if a pedunculated flap is indicated in such cases it has to be 
obtained by a double transfer. 

Some Of the most vicious contractures with which we have to deal 
are found around the knee-joint. These vary from complete oblitera- 
tion of the popliteal space, with fusion of that portion of the leg and 


Fic. 832.—Method of closing a bone cavity, conlinued.—The wound had been pre- : 
pared with Dakin’s solution and was sterile. The flap from below and behind the defect 
(with its pedicle above and posterior), was raised and turned into the defect. It was so 
rigid on account of scar tissue that it could not be fitted down into the cavity. This diffi- 
culty was overcome by filling the cavity with a free fat graft from the thigh, and the flap 
was sutured over this. The defect from which the flap was raised was grafted with Ollier- 
Thiersch grafts. The photograph shows the flap held with horsehair sutures and the 
grafts in position. 


thigh, to much less severe contractures with differing amounts of loss 
of function. 

In old cases of contractures in flexion, tenotomy or lengthening of 
the hamstring tendons may be necessary. After relief of the contracture 
the leg should be extended slowly in order to stretch gradually the 
arteries and nerves. The defect should then be filled with a pedun- 
culated flap, as described under loss of substance for this region. 

Morestin’s method of excising a granulating wound or contracture 
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Fic. 833.—Method of closing a bone cavity, continued.—The flap has lived and fills 
the defect. A portion of the fat graft broke down. The Ollier-Thiersch grafts were also 
successful. The result was relief of a long standing defect, and shows that much can be 
raccomplished with a scar infiltrated flap. The procedure would have been quite a usual 
one if the surrounding skin had been normal. 


Fic. 834.—Painful, unstable adherent scar over the tendo Achillis—1. Note the 
puckering of the skin due to deep adhesions over the upper portion of the scar. The scar 
was completely excised. A relaxation incision was made just behind the external malleolus, 
and the skin and fat were loosened and shifted backward. This made closure without 
tension possible. The defect left by the spreading of the relaxation incision was immedi- 


ately grafted. 2. Note the healing over the tendo Achillis, and the healed relaxation defect 
after one month has elapsed. 
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in the groin or popliteal space, and suturing the normal skin edges with 
subsequent gradual stretching of the skin, may be used in selected 


cases. 


9 Fic. 837. Fic. 838. 
Fic. 837.—Method of restoring a portion of the sole of the foot by means of a peduncu- 
lated flap from the other leg (Ombrédanne).—Note the posture. 
Fic. 838.—Method of covering a heel defect with a flap from the other leg (Afaas). 


I 2 


Fic. 839.—Painful scar of heel following destruction of the soft parts in an accident. 
Duration three years.—1. The scar involving the heel and inner side of the foot below the 
malleolus. The patient was unable to bear her weight on the heel on account of the pain. 
2. The scar over the heel was excised and a pedunculated flap from the other leg was im- 
planted. Note the position of the parts in the plaster cast. . 


I have seen a number of instances of complete scarring of the leg 
in which only limited flexion was possible on account of the tightly 
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drawn scar over the anterior portion of the joint. This can be cor- 
rected by dividing the scar and implanting a whole-thickness graft or 
a pedunculated flap. 


Fic. 840.—Painful scar of the heel, continued.—1. The flap in position immediately 
before cutting the pedicle, twelve days after operation. Note the pedicle of the flap on the 
leg beneath, and its insertion into the heel defect. 2. Patient standing on the heel three 
months after operation. Note the soft pad under the heel. 


Ankle and Foot.—We often see contractures of the foot and ankle 
following extensive denudations or burns. If flexion is complete, the 
dorsum of the foot being bound to the ankle, we must relieve the 
contracture and fill the defect with a graft, or with a pedunculated flap, 


Fic. 841.—Painful scar of heel, continued.—1. Taken two and a half years after opera- 
tion. 2. The position assumed during the transfer of the flap. Note the flap and the 
defect from which it was taken. This result is particularly satisfactory as it has allowed 
the patient to resume her occupation, and to walk without pain. 


the foot in the meantime being placed in a position of slight extension. 
If the contracture is in extension, the scar must be divided and in 
many instances the tendo Achillis lengthened. The foot is then piaced 
in a slightly flexed position, and the defect filled with a graft or a 
pedunculated flap from the neighborhood, or from the other leg. 
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In those cases in which there is permanent flexion or extension of 
the toes due to scar tissue the contracture should be relieved, and the 
jefect filled with a graft or flap. 


Fic. 842.—Method of constructing the sole of a foot by the use of pedunculated flaps 
‘rom the other leg.—1. The sole of the left foot is covered with a thin painful scar which 
s immediately over the bones and ligaments. The patient has been unable to bear her 
weight on the foot since the accident, four years previously. Compare the defective foot 
with the normal one. The only method which promised the slightest chance of success 
was the implantation of pedunculated flaps of fat and skin from the other leg. The sole 
sould not be covered with a single flap. 2. The foot secured to the opposite leg during the 
mplantation of the first (anterior) flap. Note the position which was quite comfortable. 


On the sole of the foot we frequently find practically all of the soft 
tissue destroyed, and the weight-bearing bony prominences covered 
with a thin tight scar which is constantly ulcerating, so that on account 


Fic. 843.—Construction of the sole of a foot. continued.—1. Position assumed during 
the implantation of the first flap. 2. The result of the first implantation, one month 
after operation. 


of the lack of protection to the bones it is impossible to bear the weight 
of the body on the foot: In these cases we must supply a thick pad 
of skin and fat to cover the sole, and this is best done by using peduncu- 


45 
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Fic. 844.—Construction of the sole of the foot, continuwed.—1. Position assumed during 
the implantation of the second flap, six months after the first operation. 2. The result of 
the second implantation, three weeks after dividing the pedicle and fitting it into position. 


I 2 


Fic. 845.—Construction of the sole of a foot, conlinued.—1. Third operation, seven 
months later. Position assumed during the implantation of the flap over the heel. 2. 
The scars on the opposite leg showing the areas from which the flaps were taken. These 
areas were grafted. The first flap was taken from the central area; the second from the 
lower area, and the third from the upper. The result in this case was far better than could 
have been obtained by an artificial foot, which was the only alternative. 


Fic. 846.—Construction of the sole of the foot, continued.—The result of the implanta- 
tions, taken one year after the final operation. The patient has been able to walk about 
without pain and has a useful foot. The scars between the flaps can be removed and the 
soft edges of the flaps united, which will improve conditions. 
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lated flaps from the other leg (Maas, Ombrédanne and others). After 
removal of the scar, if the circulation of the bone seems poor, it is 
advisable to chisel off the surface down to the spongy portion, and!to 
apply the flap directly to this area where the circulation is good. 


Fic. 847.—X-ray burn of the sole of the foot. Duration one year.—r1. The condition 
of the burnt area. Constant intense pain, and frequent breaking down were the principal 
rauses of complaint. The entire area was excised down to normal tissue. A pedunculated 
lap from the back of the other leg was implanted. 2. The position assumed to bring the 
lap into the defect. The pedicle of the flap was close to the foot. Photograph taken 
swenty months after transplantation of the flap. The area from which the flap was taken 
iad been grafted. Note this area and its relation to the flap. 3. The flap in position 
;wenty months after transplantation. The skin of the flap is normal in appearance. The 
lap is soft, movable, and is on the level with the surrounding skin. All pain has disap- 
yeared and the result is satisfactory. 


Sometimes the pad under the heel alone is destroyed, or a portion 
xf the sole. In all of these situations I have been able to supply a 


thick pad from the other leg, and in this way a useful weight-bearing 
foot has been made. 
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‘ 


Unless a pad can be supplied when the soft tissue of extensive areas 
of the sole has been destroyed, it is advisable to amputate. An arti- 
ficial foot will be infinitely more useful than one which causes exquisite 
pain whenever any weight is placed upon it. 


Fic. 848.—Schematic drawing to show the aperiosteal method of treating the bone 
in amputation stumps.—1. The periosteum. 2. The bone. 3. The marrow. Note 
that the periosteum and bone marrow are removed from the bone for the same distance, 
actually about 1. cm. (% inch) from the saw line. 


AMPUTATIONS 


The Aperiosteal Method of Treating the End of the Bone in Ampu- 
tations.—When amputation has been necessary either as a primary 


Fic. 849.— Ulcer on an amputation stump.—In this case there was too much tension on 
the skin flaps and sloughing occurred. The skin edges might be brought much closer by 
continuous elastic traction and the area grafted; the area could be excised and the edges 
approximated, or if conditions indicated the necessity, a pedunculated flap from the other 
leg or thigh might be used to fill the defect. 


procedure or for stump shortening, Lyle and others have emphasized, 
and my own experience supports their view, that the aperiosteal 
method of treating the end of the bone is the simplest and in the end 
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the most satisfactory. The periosteum is removed for a distance of 
about 1. cm. (26 inch) above the saw line, and the medullary canal is 
curetted out for the same distance. This gives a painless stump and 
prevents the formation of bony spicules. 


_ Fic. 850.—The use of pedunculated flaps to cover amputation stumps (Hans).— 
|The dark lines indicate the outlines of flaps. Flaps of almost any shape and size may be 
raised from any desired position with pedicles above or below. 


Unhealed Amputation Stumps.—The problem of healing a sluggish 
wound on an amputation stump, or of covering a poorly protected 
stump with a pad of skin and fat is often presented. 


Fic. 851.—Method of covering a defective stump with a flap, pedicle downward, of 
skin and fat from the other leg—This same type of flap may be obtained from any desired 
evel and the direction of the pedicle may be varied to suit conditions. 


Healing may be hastened by excision of the area and grafting, or 
better still by means of a pedunculated flap from the abdominal or 
thoracic walls for the upper extremity, or from the other leg or thigh 
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if the lower extremity. If the stump is poorly padded, the end after 
being freshened may be buried in a pocket, or under a bridge flap of 
skin and the full thickness of the underlying fat in a convenient situa- 


Fic. 852.—Kinematic plastic amputation of the arm (A. P. C. Ashhurst: Annals of 
Surgery, December, 1914).—1. Inner surface of the arm. The flap of skin and subcuta- 
neous fat AB is to cover the end of the bone. A circular amputation is done at CD. 
2. Outer surface of the arm. The flap AB is sutured to the line A’B’. 


tion, and in due time this mass of tissue may be transferred to the 
stump, which it covers with a soft resistant pad. A similar method 
may be used to lengthen the stump by wrapping a cuff of skin and fat 
around the bone. 


era," END OF BICEPS 
PP AE 


~ CUT END OF TRICEPS 
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Fic. 853.—Kinematic plastic amputation of the arm (A. P. C. Ashhurst: Annals of 
Surgery, December, 1914).—1. Diagrammatic view of the end ofthestump. The flap AB, 
is sutured to the line A’B’. The skin overlying the muscular flaps is sutured around them 
as acylinder. 2. The biceps has been sutured to the triceps, and a rubber tube is passed 
through the loop before suturing. 


KINEMATIC PLASTICS 


The possibility of utilizing the muscles of the stump to impart 
movement to an artificial limb was first advanced by G. Vanghetti 
(an Italian physician), in 1896. In a series of papers since then he has 
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again and again advanced his theory, but up to the time of the great 
war there had probably been only about twenty cases treated along 
the lines suggested by him. The great number of cases requiring 


I 2 3 
Fic. 854.—Sauerbruch’s method of lining the muscle loop with a pedunculated flap of 
skin (Gaudiani: Annals of Surgery, Apr., 1918).—1. Note the situation from which the 
skin flap is taken and the lines marking the openings of the tunnel through the muscle. 
2. The flap made into a tube, skin side inward, and being drawn through the tunnel in the 
muscle. 3. The skin tube in position and wounds closed. 
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Fic. 855. 


Types of motor flaps. 


Fic. 855.—Codivilla's knob motor flap for the foot (Gaudiani: Annals Surgery, Apr., 
1918). 


Fic. 856.—Sauerbruch’s double motor loop.—The dotted lines indicate the channels 
through the muscle masses (Gaudiani: Annals of Surgery, Apr., 1918). 


amputation during the last four years has enabled surgeons to test out 
and prove the soundness of his ideas. 
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By kinematic plastics is meant any kind of procedure by which 
muscular masses can be used to carry voluntary movement to the 
artificial limb. Every moving portion thus obtained is called a plastic- 
motor (motor flap). 

Nearly all forms of motor flaps are of two types, the loop and the 
knob; they may be single, double or multiple. The movements may 
be in one direction only (unimotor), or the motor flap may execute two 
opposite movements in succession (plurimotor). If the motor flap is 
on the extremity of the stump it is called terminal; if on the continuity 
of the stump it is called extraterminal. 

The method may be employed on the upper or lower extremities. 
Under ideal conditions the motor flaps may be formed at the primary 
operation. Nevertheless if conditions are not favorable, every particle 
of viable tissue should be preserved for future use, and the muscles and 
tendons sutured over the bone end in order to preserve their function. 
The motor flaps may then be formed later. They must be firm and 
resistant, and must contain enough functional muscle itssue to carry 
out the demands placed upon them. The plastic surgeon may be of 
use to the orthopedist in planning the shapes and in covering and 
lining these motor flaps with skin, which must be in perfect condition. 
The skin must have the proper blood and nerve supply, in order that 
it may withstand the strain which will be put upon it, as the whole 
procedure will be a waste of time unless the flaps are suitably covered 
with skin. The artificial limb is usually secured to the knobs by means 
of straps, and to the loops by means of hooks, rings, rods, or cords. 
The orthopedic technic will not be considered here. I believe that this 
method will become more and more effective as the mechanism of 
artificial limbs becomes perfected. 

The ordinary principles of flap making and shifting must be em- 
ployed in covering the motor flaps with skin, and the loops in old 
stumps may be lined with pedunculated flaps sutured in the form of a 
tube with skin surface inward, much in the same way as in forming a 
urethra with a pedunculated flap from the scrotum. This skin-lined 
tube is then pulled through the channel prepared for it, or the muscle 
flaps are closed around it. 


ELEPHANTIASIS 


Etiology.—In the United States this condition is seldom met with as 
a result of obstruction of the lymph vessels by the filaria bancrofti. 
Matas believes that venous or lymphatic stasis followed by bacterial 


SURGERY OF THE LOWER EXTREMITY Ls, 


invasion—usually streptococcic—is necessary to produce true elephan- 
tiasis, and gives the following conditions as essential in producing the 
picture: (r) A mechanical obstruction or blockage of the veins and 
lymphatics of the region, usually an obliterative thrombo-phlebitis, 
lymphangitis or adenitis; (2) hyperplasia of the collagenous connective 
tissue of the hypoderm; (3) gradual disappearance of the elastic fibers 
.of the skin; (4) the existence of a coagulating dropsy or hard lymph- 
edema; (5) a chronic reticular lymphangitis caused by secondary and 
repeated invasions of pathogenic microdrganisms of the streptococcal 
type. 

Treatment.—As the streptococcus is so closely associated with the 
1etiology of elephantiasis, and as attacks of erysipelas so frequently 
‘occur, it is advisable to inject antistreptococcus serum or vaccine 
\before and after operation, once or several times according to the indi- 
‘cations. The toilet of the skin must be most carefully looked after, 
iand all folds thoroughly disinfected. S. Handley, in 1908, introduced 
:a method which he called “‘Iymphangioplasty’’ and which he used to 
ireduce the size of edematous arms, such as occur after the operations for 
ithe removal of the breast for carcinoma. . The tissues of the arm are 
(drained by two long ‘‘hairpin-shaped”’ lines of silk placed in the sub- 
‘cutaneous tissue, one on the flexor and one on the extensor surface. 
‘The bends of the ‘‘hairpins”’ lie immediately above the wrist, and the 
long portions of the threads are placed on each side, so that a thread is 
jinserted at each quadrant. Toward the shoulder the lines of silk on 
the flexor side curve outward toward the deltoid muscle and converge 
‘with the threads from the posterior aspect at the posterior border of the 
‘deltoid. From this point the threads radiate into the subcutaneous 
itissue of the scapular region. The early results of this method were 
‘very encouraging when used in the arm or leg, but recurrence soon 
followed. The later results are unsatisfactory, and Madden, Ibrahim 
‘and Ferguson found that the threads were soon completely blocked off 
lby scar tissue, and that in consequence all drainage from this source 
‘was obliterated. 

Kondoléon in 1912, developed a method based on the good points of 
‘several other procedures, which is at once the most radical and the 
‘most promising for the relief of this condition. The modified technic, 
used at the Mayo Clinic and reported by Sistrunk, is the most satisfac- 
‘tory procedure for carrying out the method (Fig. 857-63). 

The object of this operation is to allow the deeper group of lymphatics 
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exposed by the removal of the deep fascia to drain the tissue ordinarily 
taken care of by the blocked superficial group. 

A long modified elliptic incision, which includes the skin to be 
removed, is made on one side of the limb. For example, on the outer 
aspect of the lower extremity this incision would extend from the 
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Fic. 857 


Fic. 858. 
Kondoléon’s operation for elephantiasis (Sistrumtk). 


* 


Fic. 857.—-The dark lines indicate the incisions on the outer surface of the arm and 
forearm. 

Fig. 8s8-—The dark lines indicate the incisions on the inner surface of the arm and 
forearm. 


trochanter to the external malleolus. In order to facilitate the removal 
of the subcutaneous fat, the skin is undercut on each side of the incision 
for 2.5 or 5. cm. (1 or 2 inches). The edges are retracted and long 
parallel incisions are made through the edematous fat and deep 
aponeurosis. The ends of these incisions are connected by transverse 
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Fic. 859. FiG. 860. 
Kondoléon's operation for clephantiasis, continued (Sisirunk), 


Fic. 859.—The dark lines indicate the incisions on the outer surface of the leg and thig 
Fic. 860—The dark lines indicate the incisions on the inner surface of the leg and thig 
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Fic. 861.—-Kondoléon’s operation, confinued.—lIncision through the skin and super- 
ficial portion of the subcutaneous fat used on outer surface of the leg and thigh. The 


dotted lines A and B show the extent to which the skin is undermined for the removal of 
the subcutaneous fat. 


Fic. 862. 


Fic. 86: 
Kondoléon’s operation for elephantiasis, continued. 
Fic. 862.~-Shows the method of undercutting used to remove a wide area of subcuta- 
neous fat. - ra ot ; 
Fic. 863.--Cross section of Fig. 862. The dotted lines indicate the incisions made in 
removing the fat. 
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cuts. The mass of skin, fat and deep aponeurosis is then removed, 
leaving the muscles exposed. (If it is on the inside of the lower 
extremity the internal saphenous vein is tied off.) All bleeding is 
checked, and the wound is closed without drainage, so that the skin 
with a small amount of subcutaneous fat comes in contact with the 
exposed muscles. If the condition of the patient permits, the other 
side of the extremity is similarly treated immediately. If the condition 
does not warrant further work, the second operation is postponed until 


Fic. 864.—Elephantiasis of the right leg in a negress.—The etiology is obscure. The 
patient has had a leg ulcer off and on, but there is no history of erysipelas. No filaria could 
be found. The thigh was only slightly enlarged and its tissues were soft and apparently 
normal. 


a suitable time. The patient is allowed to get up ten days after the 
operation, the part being supported with an elastic bandage. 

The results in my own experience with Kondoléon’s operation 
have been only fair. Possibly my excisions have not been quite so 
radical as those in the operation just described, and this may explain 
why I have not secured the hoped for results. In one of my cases, a 
girl of 22 years first noticed a swelling of the right leg and thigh when 
she was 17 years old. The etiology was absolutely obscure; nothing 
could be found in the history or by physical examination to account 
for the condition. During the operation on this case I had great 
difficulty in checking the lymph flow. The thigh wound would fill up 
with a straw-colored fluid which seemed to come from the entire raw 
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surface. Finally by using hot packs and pressure I was able to check 
the flow and the wound was closed. In the same case the subcutaneous 
fat was very rigid, and the deep fascia was opaque and much thickened, 
being 0.4 to 0.6 cm. (about 1¢ to 14 inch) thick in places. 

Sometimes, when great folds of tissue hang down, it may ‘be 
necessary to excise a portion of them in order to allow the patient to 
walk. ; 

I saw Dr. Walton Martin operate on such a case at St. Luke’s 
Hospital in New York. He removed a huge mass of tissue which 
enabled the woman to walk. This patient had previously had a 
similar operation with temporary relief, and it seemed probable that 
further operative work would be necessary. 

Amputation has been done on several occasions for extensive 
elephantiasis (Wobus and Opie and others), but this should not be 
undertaken unless all other methods have proved useless. 
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Abbe’s operation for widening the upper lip, 279 
Abduction, use in treatment of loss of substance, 639 
Absence of the nose, operation for, 490 
Acidosis, after harelip operations, 261 
Acriflavine, in treatment of wounds, 165 
Adhesion, between the arm and thoracic wall, treatment of, 628 
Adhesive plaster, as a dressing, 151 
for strapping leg ulcers, 152 
for support of leg ulcers, 182 
Age, little effect on healing of small deep grafts, 63 
Agglutination, in skin grafting, 50 
Ala, to lengthen the, 489 
to reduce the thickness of, 489 
restoration of, 471 
Aluminium, in prosthesis, 36 
Ambrine, use of, 140, 150 
Amidoazotoluol, in treatment of wounds, 163 
Amniotic membrane, transplantation of, 52 
Amputation, aperiosteal method of, 708 
kinematic plastic, 710 
unhealed amputation stumps, 709 
Anaphylactic symptoms, following skin grafting, 51 
Anastomosis, between the parotid and submaxillary glands for fistule of Stenson’s duct, 
596 
| Anchylosis, of the jaw, 506 
Ancient Indian method of tissue shifting, definition of, 1 
Anesthesia, general, 24 
ether, 24 
ethyl chlorid, 24 
nitrous-oxid-oxygen, 24 
local, 20 
apothesine, 20 
benzyl-alcohol, 20 
novocain, 20 
procain, 20 
in operations on the cheeks, 498 
in cleft palate, 26x 
in harelip, 261 
in operations on the ear, 399 
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Anesthesia in operations on the eyelids, 362 
in operations on the jaws, 498 
in operations on the lips, 498 
in operations on the nose, 436 
in painful dressings, 139 
Angiomata, definition of, 224 
of the cheeks, 590 
of the lips, 590 
of the nose? 433 
of the scalp, 350 
Ankle, surgery of, 696 
Anilin dyes, in treatment of wounds, 163 
in stimulating epithelium, 162, 163 
their antiseptic use, 164 
Aperiosteal method of treating the end of bone in amputations, 708 
Apparatus necessary for cleft palate operations, 281 
Arm, surgery of, 644 
Arteries of the skin of the anterior surface of the arm, 645 
of the skin of the posterior surface of the arm, 645 
of the skin of the back, 608 
of the skin of the buttock, and posterior surface of the thigh, 690 
of the posterior surface of the ear, 395 
of the skin of the anterior surface of the forearm, 646 
of the skin of the posterior surface of the forearm, 646 
of the skin of the head and neck, 344 
of the skin of the popliteal space, and posterior surface of the leg, 691 
of the skin of the leg, 692 
of the skin of the anterior portion of the thigh, 689 
of the skin of the front of the trunk, 607 
of the side of the trunk, 609 
Arthroplasty in treatment of hammer-toe, 250 
Artificial ears, 41, 413 
eye, 41 
Ollier-Thiersch grafts in preparing socket for, 379 
foot, 708 
nose, 37 
vela, use of, 42 
Aspirator, use in cleft palate operations, 282 
Atresia of the auditory meatus, 395 
of the nostrils, operation for, 490 
of the vagina (see Vagina). 
Auditory canal, external, reconstruction of, 418 
meatus, atresia of, 395 
Auricle, abnormal] contour of, 425 
abnormal prominence of, 419 
adherence of, 415 
perforations of, 415, 416 
reconstruction of, 410, 411 
Auricular appendages, accessory, 395 
Autograft, definition of, 16 
Avulsion of the scalp, 345 
Axilla, reconstruction of, 630 
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B 


Bacteriological control as guide in delayed suture of wounds, 135, 144 
Balsam of Peru, as a dressing, 155 
Bandage, pressure, method of application, 183, 184 
Basic fuchsin, in treatment of wounds, 165 
Bipp (bismuth-iodoform-petrolatum paste), in treatment of wounds, 157 
Bladder, exstrophy of (see Exstrophy). 
Blepharoplasty, 358 
Boiling water, injection of, in treatment of hemangiomata, 228, 229 
Bone cavity, method of closure, 699 
defects, methods of obliterating, 643 
denuded, method of hastening growth of granulations on, 348 
grafts, absorption of, 101 
in closing cranial defects, 353 
in facial paralysis, 602 
to fill depressions, 590 
to lengthen finger stumps, 661 
in reconstruction of the mandible, 502, 503 
for framework of the nose, 436, 450 
in closing skull defects, 355 
in closing tracheal defects, 617 
necrosis, following scalp defects, treatment of, 351 
transplantation, 100 
Breast, closure of defects after operation for carcinoma, 621 
preservation of the contour of, 636 
Brilliant green in treatment of wounds, 165, 166 
Buccal orifice, constriction of, 548 
Buried grafting, with Ollier-Thiersch grafts, 80 
Burns, classification of, 136 
continuous tub in treatment of, 149 
due to electricity, 199 
hot-water bag, 201 
ice-bag, 201 
“‘mustard gas,’’ 136 
normal horse serum as dressing for, 159 
paraffin wax in treatment of, 149 
radium, treatment of, 610 
x-ray, treatment of, 194 
x-ray, of abdominal wall, 628 
of chest, 621 
of extremities, 610 
of trunk, 610 


” 


Cages, to protect skin grafts, 71 

Canthoplasty, 379 

Canvas leggings, for support of leg ulcers, 185 

Carbon dioxide snow in treatment of hemangiomata, 228 
in treatment of keloid, 222 


Carcinoma of the breast, closure of defects after operation for, 621 
47 
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Care of skin surrounding wounds and ulcers, 137 
Carrel’s method of using Dakin’s solution, 141, 142, 143, 144, 145 
paraffin mixture, 150 
Cartilage, transplantation of, roz 
for framework of the ear, 412, 413 
for hernia of the lung, 637 
for reconstruction of the mandible, 502, 503 
for framework of the nose, 450 
for saddle nose, technic of, 460 
for reconstruction of the orbital rim, 507 
in rhinoplastic operations, 101 
for skull defects, 355 
for tracheal defects, 617 
various uses in plastic surgery, 103 
method of securing grafts from cartilaginous ribs, 102 
Cast for supporting the arm in rhinoplasty, 443 
Catlin knife for cutting Ollier-Thiersch grafts, 67, 77 
Cauliflower ear, treatment of, 400 
Celluloid, in prosthesis, 36, 43, 44 
Celluloid tube, for lengthening the finger, 665 
Cervical rib (see Dupuwytren’s contraction, etiology of, 674). 
Cheek, surgery of (Meloplasty), 565 
angioma, 590 
classification of losses of substance, 565 
depressed scars, treatment of, 590 
facial paralysis, 597 
myeloplasty in treatment of, 598 
raising the angle of the mouth in, 599 
Bush’s operation, 601 
A. Jianu’s operation, 599, 600 
Lawen’s operation, 602 
Momburg’s operation, 601 
Morestin’s operation, 601 
Stein’s operation, 601 
cheek defect, method of lining a, 569 
Binnie’s operation, 569 
Cole’s operation, 569, 570, 571 
Gersuny’s operation, 571 
Voeckler’s operation, 570 
mucous membrane, repair with buried grafts, 568 
repair with pedunculated flaps of mucous membrane, 568 
repair with pedunculated flaps of skin, 568 
repair of defects associated with cicatricial contracture of the jaw, 587 
Gussenbauer’s operation, 588 
Nélaton and Ombrédanne’s operation, 589 
repair of defects involving the full thickness of the cheek, 572 
Authors’s operations, 573, 581 
Bardenheuer’s operation, 586 
Bartlett's operation, 586 
Blair’s operation, 577 
Cheyne and Burghard’s operation, 574 
Gersuny’s operation, 575 
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Cheek, repair of defects involving the full thickness of the cheek, v. Hacker’s opera- 
tions, 578, 579, 580 
Hahn’s operation, 577 
Horsley’s operation, 580 
Israel’s operation, 576 
Kraske’s operation, 572 
Lauenstein’s operation, 584, 585 
Lerda’s operation, 584, 585 
Meissl’s operation, 587 
Monod and Vanverts’ operation, 586 
Shrady’s operation, 575 
salivary fistulz, 591 
glandular, 591 
treatment by avulsion of the auriculo-temporal nerve, 592 
by cauterization, 592 
by excision of the fistulous tract, 592 
by immobilization of the jaws, 591 
Stenson’s duct, 591 
when the fistula is anterior to the masseter muscle, 593 
Deguise’s operation, 593 
Kaufmann’s operation, 594 
v. Langenbeck’s operation, 593 
when the fistula is situated in the masseteric portion, 594 
anastomosis between the parotid and submaxillary glands, 596 
Braun’s or Kiittner’s operation, 594, 595 
Crouse’s operation, 594, 596 
Cheek, superficial wounds of, 566 
treatment of, 566, 567, 568 
Cheiloplasty, sro 
Cheilorrhaphy, technic of, 560, 561 
Chlorin antiseptics, 142 
Cicatricial contracture of the jaws, 587 
stretching scar tissue in, 590 
Circulation, assurance of in pedunculated flaps, 123, 124, 126 
Clamps, forcible approximation with, in cleft palate, 289 
Cleft palate, 253 
anesthesia in operating for, 261 
apparatus necessary, 287 
aspirator, use of, 282 
associated deformities, 254 
blood supply of, 280, 28r 
clamps in treatment of, 289 
complications in, 288 
elevators, use of, 283 
forceps, use of, 282 
hemorrhage after operation for, 289 
inferior turbinates, in repairing hard palate perforations, 293, 294 
knives used in operation for, 282 
Lane’s method of treatment, 290 
mouth-gag, use of, 281 
narrowing cleft by continuous elastic traction, 260 
needles used in, 283 
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Cleft palate, needle-holder, 283 
obturators, use of, 295 
occurrence, frequence of, 253 
operation on adults, 260 
orthodontic apparatus for narrowing cleft, 289 
post-operative care, 260 
preliminary care, 260 
proper sequence of operative procedures, 258 
relaxation incisions in, 286 
repair of a palate defect by means of mucosa from the cheek, 295 
secondary operations for, 292 
sutures used in, 283 
technic of operation of choice for, 283 
time to operate for, 259 
tissue hooks, use of, 283 
training in articulation after operation, 296 
treatment by forcible approximation of the edges, 289 
by transplantation of extrapalatal tissues, 294 
by turnover-flap method, 290 
by two-stage edge-to-edge method, 287 
by wiring, technic of, 289 
Cleft palate, varieties of, 256 
complete, 256 
definition of, 256 
incomplete, 256. 
definition of, 256 
Columna, to lengthen the, 492 
restoration of the lower part of, 478 
to reduce a thickened, 491 
Commissures, deviation of, operations for, 547 
loss of substance of, operations for, 547 
Congenital blemishes, 224 
contractures of fingers, 245 
deformities, 224 
Contact of Ollier-Thiersch grafts, necessity of, 80 
Continuous on-end mattress suture, 28 
suture, 28 
tub, use of, 149 
Contracted scars, treatment of, 212 
Contracture of the ankle, relief of, 704 
of the arm, relief of, 644 
of the elbow, relief of, 644 
of the fingers, relief of, 245, 248, 670 
of the foot, relief of, 704 
of the forearm, relief of, 652 
of the hand, relief of, 656 
of the leg, relief of, 697 
of the thigh, relief of, 697 
of the wrist, relief of, 655 
Copper, use in prosthesis, 36 
Cosmetic result after small deep skin grafts, 65 
Cranial defects, treatment of, 353 
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Dahlia, in treatment of wounds, 164 
Dakin’s solution, for sterilization of wounds, 142 
Davis’ mesh for splinting skin grafts, 74 
Débridement, or excision of wounded area, 134 
points on, 134 
Definition of pedunculated flap, 113 
of terms, 16 
Deformities, associated with harelip and cleft palate, 254 
Dental plate, for supporting splints in reconstruction of the nostrils, 436 
Depressed scars, treatment of, 206, 207, 208 
Dichloramine-T, in sterilization of wounds, 145, 146 
Dimazon, in treatment of wounds, 163 
Dodd’s mixture, for impregnating mesh for skin grafts, 140 
Doolittle’s method of cutting Ollier-Thiersch grafts, 77 
Double-faced pedunculated flaps, 117, 118 
Drainage, 31, 32 
after shifting pedunculated flaps, 126 
catgut twisted for, 32 
celluloid for, 32 
cigarette drains, 32 
horsehair for, 32 
rubber bands for, 32 
rubber protective for, 32 
silkworm gut for, 32 
silver wire for, 32 
Dressings, adhesive plaster for, 151 
anesthesia for painful, 139 
avoidance of pain during, 138 
balsam of Peru for, 155 
glycerin for infected wounds, 156 
importance of care in making, 131 
Dressings, for burns, 159 
after operation for epispadias, 310 
after operation on eyelids, 362 
after operation for harelip, 272 
after operation for hypospadias, 310 
Dressings, of grafted area, 69 
after cutting skin grafts, 55 
for whole-thickness skin grafts, 86 
of sutured wounds, 135 
Dressings, wet, in treatment of wounds, 135, 148 
Dressings, immobilization of, 32 
crinolin, 32 
plaster-of-Paris, 32 
splints, 32 
Dupuytren’s finger contraction, etiology, 674 
treatment, 674 
Adams’ operation, 675 
Dupuytren’s operation, 675 
excision of the contracted fascia, 676 
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Dupuytren’s finger contraction, treatment, fibrolysin, 678 
Griffith’s operation, 677 
Hutchinson’s operation, 678 
Lotheissen’s operation, 677 
multiple transverse division of the fascia, 676 


18, 
Early changes in skin grafts, go 
Ear, surgery of, 394 
accessory auricular appendages, 395 
treatment, 397 
anatomy of, 394, 395, 396 
anesthesia for operations on, 399 
artificial, 413 
auditory meatus, atresia of, 395 
auricle, 
abnormal contour of, 425 
prominence of, 419 
adherence of, J. C. Beck’s operation for, 415 
loss of substance, Dieffenbach’s operation for, 413 
Nélaton and Ombrédanne’s operation for, 414 
reconstruction of, Robert’s operation for, 411 
Szymanowski’s operation for, 410, 411 
treatment of perforations of, 415, 416 
cauliflower ear, 400 
treatment of, 400 
congenital malformations of, 394 
defects, acquired, 397 
hematoma auris, 399 
injuries of, 399 
lobule, 
attachments (synechia) of, 400 
Binnie’s operation for, 401 
Kolle’s operation for, 401 
defects in, correction of, 4or 
Green’s operation for, 402 
enlarged, 402 
J. Joseph’s operation for, 404 
hypertrophy of, 425, 426 
Nélaton and Ombrédanne’s operation for, 425. 426 
malformation of, 400 
restoration of, 406 
Gavello’s operation for, 404 
Nélaton’s operation for, 405 
Nélaton and Ombrédanne’s operation for. 
lop ear, treatment of, 425 
macrotia, definition of, 409 
operations for, Binnie’s, 406 
Cheyne & Burghard’s, 407 
Cocheril’s, 407 
Gersuny’s, 409 
Kolle’s, 407, 408 
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Ear, macrotia, Martino’s, 406 
Parkhill’s, 408 
Schwartz’s, 410 
Trendelenburg’s, 406 
microtia, definition of, 410 
operation for, 410 
preparation for operations on, 397 
prominent, 419 
Kolle’s operation, 421 
Luckett’s operation, 422 
Monks’ operation, 420 
Payr’s operation, 422 
reconstruction of, 397 
Szymanowski’s operation, 411 
reconstruction of the external auditory canal, 418 
Bouisson’s operation for, 418 
retro-auricular fistula, 417 
v. Mosetig-Moorhoff’s operation for, 417 
Trautmann’s operation for, 417 
retro-auricular fistula and depressions, 416 
smooth, flattened ears, 424 
Ectropion of the eyelids, 365 
Ectropion of the lips, 551, 553, 554, 555 
Ectropion of the mucous membrane of the lips, 560 
Elastic stocking, for leg ulcers, 185 
Elastic traction for reducing size of a wound, 30, 620 
Electric burns, treatment of, 199 
Elephantiasis, etiology of, 712 
amputation for extensive, 718 
Kondoléon’s operation for, 713 
Sistrunk’s modification of Kondoléon’s operation for, 713 
Elbow, surgery of, 644 
Elevators, used in cleft palate operations, 283 
Embalmment treatment of septic wounds, 155 
Entropion (eyelid), treatment, 364 
Epicanthus, 387 
Epidermic grafting, 6 
Epidermic inlay of Esser, 80 
Epispadias, 310 
Cantwell’s operation for, 312, 313 
preliminary steps in treatment of, 310 
straightening the penis, 310 
Thiersch’s operation for, 311 
time of operation, 310 
Young's operation for, 312 
Epispadias, in the female, 314 
treatment of, 314 
Ether, in treatment of wounds, 155 
Eupad powder, 145 
Eusol, 145 
Excision and closure in treatment of keloid, 220 
Excision and skin grafting in treatment of keloid, 221 
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Exenteration of the orbit, treatment of, 381 
Exstrophy of the bladder, 298 
immediate mortality after operation for, 307 
operative procedures, 299 
results in operations, review of, 306 
time of operation, 298 
treatment by diversion of the urinary stream into the rectum, 3or 
Bergenhem-Peters’ operation, 303 
Moynihan-Maydl operation, 302 
C. H. Mayo’s operation, 304 
by diversion of the urinary stream to the urethra, vagina, or skin surface, 300 
Segond’s operation, 300 
Bottomley’s operation, 301 
by plastic reconstruction, 299 
Wood’s operation, 299 
Extremities, surgery of, 639 
bone defects, method of obliterating, 643 
exposed tendon, treatment of, 684 
general considerations, 639 
loss of substance, treatment of, 639 
skin grafts in treatment of contractures, 640 
tendon involvement, treatment of, 684 
vicious cicatrices, treatment of, 639, 642 
Extremity, lower, 688 
ankle, 704 
contracture of, 704 
loss of substance, treatment of, 696 
foot, 704 
contracture of, 704 
loss of substance, treatment of, 696 
knee, 688 
contracture of, 700 
loss of substance, treatment of, 688 
leg, 697 
bone cavity, method of closure, 699 
contracture, relief of, 697 
loss of substance, treatment of, 693 
thigh, 688 
contracture, relief of, 697 
loss of substance, treatment of, 688 
Extremity, upper, 644 
arm, 644 
contracture, relief of, 644 
loss of substance, treatment of, 644 
elbow, 644 
contracture, relief of, 644 
loss of substance, treatment of, 644 
fingers, 664 
contracture, relief of, 664 
Dupuytren’s contraction, 673 
etiology of, 674 
treatment of, 674 
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Extremity, fingers, flexor contractures, treatment by multiple lateral flaps, 672 
lengthening of fingers by a celluloid tube, 665 
by free bone grafts, 661 
by pedunculated flaps, 661, 670 
loss of substance, treatment of, 664 
transplantation of fingers and toes to replace fingers, 680 
forearm, 652 
contracture, relief of, 652 
loss of substance, treatment of, 652 
hand, 656 
contracture, relief of, 656 nf 
loss of substance, treatment of, 656 
opposition finger stumps, use of bone grafts in formation of, 661 
rebuilding the, 660, 663 
utilization of metacarpal bone in formation of movable stumps, 660 
wrist, 654 
contracture, relief of, 655 
loss of substance, treatment of, 654 


Eye, artificial, 379 
preparation of a new socket for, 379 
Eyebrow, restoration of, 384 
Goyanes’ operation, 384 
pedunculated flaps of hair-bearing skin, 383, 384 
whole-thickness grafts of hair-bearing skin, 383 
Eyelids, surgery of, 358 
anesthesia in operations on, 362 
,canthoplasty, 379 
Agnew’s operation for, 379, 380 
dressings in operations on, 362 
ectropion, cicatricial, 365 
Adams’ operation, 368 
v. Ammon’s operation, 368 
combination of Kuhnt’s and Dieffenbach’s operations, 369 
Denonvilliers’ operation, 372 
Dieffenbach’s operation, 365, 370 
Dieffenbach’s flap-sliding operation, 368 
v. Graefe’s operation, 366 
Harlan’s modification of Dieffenbach’s flap-sliding operation, 371 
Wharton Jones’ operation, 367 
Knapp’s flap-sliding operation for repair of defect in lower lid, 371 
Kuhnt’s operation, 370 
Lagleyze’s operation, 372 
Argyle Robertson’s strap operation, 369 
Truc’s operation, 370 
Tweedy’s operation, 371 
whole-thickness skin graft for relief of, first use of, 9 
whole-thickness skin grafts in treatment of, 365 
ectropion, atonic, 369 
Kuhnt’s operation, 369 
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Eyelids, entropion, 364 
v. Graefe’s operation, 362 
Hotz-Anagnostakis’ operation, 359 
Panas’ operation, 361, 362 
Snellen’s operation, 361 
epicanthus, 387 
Berger's operation, 385 
definition of, 387 
Desmarres’ operation, 385 
Knapp’s operation, 385 
ptosis, treatment of, 384 
preliminary preparation before operations on, 360, 362 
recent wounds, of, 360 
restoration of, 372 
Blasius’ operation, 375 
Frick’s operation, 375 
Gibson’s operation, 373 
Hasner’s operation, 376 
Landolt’s operation, 377 
Langenbeck's operation, 374 
Monks’ operation, 374 
by pedunculated flaps from neighboring skin, 377 
by pedunculated flaps from distant parts, 377 
Richet's operation, 376 
Rollet’s operation, 377 
Syndacker-Morax operation, 378 
sutures used in operating on the, 362 


Facial masks, 34, 37, 38, 39 
technic of making, 39 
Facial nerve, accidental cutting of, 598 
Facial paralysis, 597 
Fascia, transplantation of, 100 
pedunculated flaps of, 128 
to prevent keloid, 220 
to close skull defects, 354 
to close tracheal defects, 619 
for facia] paralysis, 601 
in hernia of the lung, for relief of, 637 
in reconstruction of the orbital rim, 507 
Fat, human, liquefied, 105 
transplantation of, 103 
after exenteration of the orbit, 381 
for depressed scars, 590 
pedunculated flaps of, 128 
Fetal membrane, transplantation of, 52 
Fibro-cystic-mastitis, chronic, 636 
Fibrolysin in treatment of Dupuytren’s finger contraction, 678 
in treatment of keloid, 221 
Fibromata of the scalp, 350 
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Fingers, congenital contractures of, 245, 248 
surgery of, 664 
use as support in rhinoplasty, 467 
webbed, 239 


Fisher’s (H. E.) method of preparing non-adhering gauze, 140 


Fistulez, glandular, 591 
parotid, sor 
retro-auricular, 416 
Stenson’s duct, 593 
tracheal, 619 
Flap, definition of, 16 
Flaps, pedunculated (see Pedunculated flaps). 
Foot, surgery of, 696 
Forceps, type used in cleft palate operations, 282 
Forearm, surgery of, 652 
Fractures of the jaws, 499 
of the malar bone, depressed, 507 
of the nose (old), 432 
of the nose (recent), 431 
French method of tissue shifting, definition of, 3 
in closing defects, 16 
in cheek defects, 567 
in closing defects on the trunk, 625 
in ectropion of the eyelids, 365 
in loss of substances of the extremities, 641 
in reconstruction of the lower lip, 520 
in rhinoplasty, 434, 442 
restoration of the alex, 472 
restoration of the columna, 478 
of obtaining pedunculated flaps, 113 


Gauntlet flaps, 127 
Gauze, medicated, 147 
Gelatin cast for leg ulcers, 185 
General considerations in surgery of the cheeks. 497 
in surgery of the extremities, 639 
in surgery of the jaws, 497 
in surgery of the lips, 497, 510 
in surgery of the neck, 606 
in surgery of the trunk, 606 
General considerations in plastic surgery, 12, 343 
asepsis, 15 
drainage, 31, 32 
dressings, 32 
handling of tissues, 15 
sharp hooks for, 15 
special forceps for, 15 
hemorrhage, 31 
incisions, 26 
infections, 32, 33 
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General considerations in plastic surgery, needles, 29 
physical examination, importance of, 14 
rubber gloves, 15 
scar tissue, removal of, 15 
surgical training, importance of general, 13 
sutures, 16 
tension, importance of avoiding, 15 
tension planes of the skin (Langer’s lines), 25, 26 
tissue transplantation, knowledge of, 14 
Gentian violet in treatment of wounds, 165 
German silver, in prosthesis, 36 
Glass, in prosthesis, 36 
Glycerin as a dressing for infected wounds, 156 
Gold, in prosthesis, 36 
Gradual stretching of scar in treatment of contracture of the neck, 611 
Graft, definition of, 16 
epidermic, 55 
source of, 49 
Grafting, sponge for, 51 
Grafts, buried, in repair of cheek defects, 568 
Granulations, exuberant, 141 
protection of, 138 
Granulating wounds, 136 
Graphic records, advantage of, 34 
Gutta percha, in prosthesis, 36 


H 


Halsted’s method of forming an axilla, 623 
method of utilizing pedunculated flaps, 113 
subcuticular suture, 26, 27 
Hammer-toe, etiology of, 248 
treatment of, 249 
Hand, surgery of, 656 
Harelip, 253 
anesthesia in operating for, 261 
associated deformities, 254 
complications in, 274 
dressings, 272 
hemorrhage, 262 
intermaxillary process, prominent, 272, 273, 274 
occurrence, frequency of, 253 
operations on adults, 260 
points to be observed in all types of operations for, 261 
post-operative care, 275 
preliminary care, 260 
prominent intermaxillary process, treatment of, 272 
proper sequence of operative procedures, 258 
secondary operations for, 276 
sutures, 270 
time of operation for, 259 
treatment of, 261 
Ladd’s operation, 266, 268 
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Harelip, treatment of, Lexer’s operation, 268 
Malgaigne’s operation, 263 
C. H. Mayo’s operation, 263 
Nélaton’s operation, 263 
operation of choice, 264 
Thompson’s operation, 264 
varieties of, 254 
complete, 254 
definition of, 254 
operation for, 264 
double, 268 
incomplete, 254 
definition of, 254 
operations for single, 262 
median, 255 
definition of, 255 
single, 266 4 
widening the upper lip, Abbe’s operation for, 279 
Heliotherapy, in treatment of wounds, 152 
Hemangiomata, arterial, 228 
cavernous, 228 
venous, 228 
Hemangiomata, definition of, 225 
potential dangers of, 225 
treatment of, 227, 228 
Hematoma auris, 399 
Hemorrhage, 31 
post-operative, 31 
primary, 31 
secondary, 31 
Hemorrhage, after cleft palate operations, 289 
in harelip operations, 262 
Hernia of the lung, 636 
Histological changes in skin grafts, 90 
History card, for ulcers, 178 
Hoffman’s knife for cutting Ollier-Thiersch grafts, 78 
Hooks, used in cleft palate operations, 283 
Hot air in treatment of granulating wounds, 154 
Hot-water bag burns, 201 
Hypertrophy of the lips, 233 
of the tongue, 231 
of the toes, 237 
Hypospadias, 317 
after care in, 317 
control of post-operative erection, 316 
definition of, 316 
glandular type, 320 
C. Beck’s operation, 318, 322 
Bevan’s operation, 320 
method of choice, 333 
penile type, 320 
Bucknall’s operation, 322 
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Hypospadias, penile type, Duplay’s operation, 321 

Mayo’s operation, 325 
Rochet’s operation, 324 

perineo-scrotal type, 316 
Russell’s operation, 327 

straightening the penis, 318 
C. Beck’s operation, 318 
Duplay’s operation, 317 

time of operation, 316 

varieties of, 316 


Ice-bag burns, 201 
Implantation of the free ureters into the sigmoid for exstrophy of the bladder, 304 
Indian method of tissue shifting, definition of, 1 
for closing defects, 16 
in contracture of the extremity, 641 
in ectropion of the eyelids, 365 
in reconstruction of the lower lip, 525 
in rhinoplasty, 434, 438 
of obtaining pedunculated flaps, 113 
Infections, 32 
bacillus pyocyaneus, 33 
erysipelas, 32 
staphylococcus, 33 
Incisions in plastic surgery, 26 
Incisions and methods of closure, 26 
Injuries of the nose, recent, 428 
Intermaxillary process, prominent, 272 
Intermittent instillation of Dakin’s solution, 142 
method of application, 143 
Interrupted suture, 29 
Intestinal transplantation in the formation of a vagina, 337 
Intractable ulcers, types of, 178 
Iodin in treatment of wounds, 157 
Iodin for sterilization, 17, 19 ¢ 
Iodoform in the treatment of wounds, 157 
Isografts, advisability of use of, 49, 50 
definition of, 16 
success of, 109 
Italian (or Tagliacotian) method of tissue shifting, definition of, 16 
for closing defects, 16 
in contracture of the extremities, 641 i 
in ectropion of the eyelids, 365 
in restoration of the lower lip, 537 
in rhinoplasty, 434, 444 
in restoration of the ale, 471 
in restoration of the columna, 478 
in restoration of the tip of the nose, 477 
in restoration of the lower part of the nose, 468 
of obtaining pedunculated flaps, 113 
Ivory, in prosthesis, 36 
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Jaws, surgery of, 498 
cicatricial contracture of, 587 
Gussenbauer’s operation for, 588 
Nélaton and Ombrédanne’s operation for, 589 
constriction of, 506 
codperation with the dental surgeon, necessity of, 13, 498 
depressed fractures of the malar bone, 507 ' 
extensive destruction of the mandible and soft parts, 500 
fractures, 499 
recent injuries, 499 ; 
reconstruction of the orbital rim, 507 
cartilage for, 507 
fascia for, 507 
Jaw, lower (see Mandible), 500 


Keloids (Cheloid), 217 
‘definition of, 217 
formation in small deep skin grafts, 63 
methods of treatment, 220 
carbon dioxide snow, 222 
excision and closure, 220 
excision and skin grafting, 221 
fibrolysin injection, 221 
partial gradual excision, 221 
radium, 221 
X-ray, 221 
Kinematic plastics, 710 
definition of, 712 
Knee, surgery of, 688 
Knives used in cleft palate operations, 282 
Kortuem’s knife for cutting Ollier-Thiersch grafts, 77 
Krause’s work on skin grafting, 9 


L 


Labarraque’s solution, 141 
Langer’s lines, 25 
Lanz’s method of cutting Ollier-Thiersch grafts, 77 
Leg, surgery of, 693 
Lips, hypertrophy of, 233 
Lips, surgery of, (Cheiloplasty) 510 
angiomata of, 590 
constriction of the buccal orifice, relief of, 548 
Author’s operation, 550 
Dieffenbach’s operation, 549 
Nélaton and Ombrédanne’s operation, 549 
Werneck’s operation, 548 
commissure, deviation of, 547 
Author’s operation, 546, 547 
Szymanowski’s operation, 546, 547 
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Lips, commissure, loss of substance of, 546 
Erichsen’s operation, 546 
Serre’s operation, 546 
ectropion of, 551 
general considerations, 510 
lesions of both lips, 542 
Mackensie’s operation for, 543 
Montet’s operation for, 543 
mouth, abnormally large, 551 
mouth, abnormally small, 548 
restoration, immediate, 511 
secondary, 511 
suturing the lips together, 560 
vermilion border, reconstruction of, 543 
partial destruction, 543 
Nélaton and Ombrédanne’s operation for, 544 
total destruction, 544 
Berger’s operation, 545 
Dieffenbach’s operation, 544 
Schulten’s operation, 545 
Tripier’s operation, 544 
lower lip, ectropion, complete, 556 
Author’s operation, 557 
ectropion, partial, 554 
Blasius’ operation, 553, 554 
Wharton Jones’ operation, 553, 554 
Nélaton and Ombrédanne’s operation, 554 
reconstruction, immediate, French method, 520 
: complete loss of substance, 521 
Beau’s operation, 523 
Chopart-Alquié’s operation, 521 
Dieffenbach’s operation, 522, 524 
Lisfranc’s operation, 522 
Polloson’s operation, 522, 526 
Sédillot’s operation, 522 
Serre’s operation, 522 
Serre’s combined operation, 523 
Weber’s operation, 523 
Zeiss’ operation, 522 
partial loss of substance, 520 
Bouisson’s W-shaped excision, 520 
Nélaton and Ombrédanne’s operation, 520, 521 
V-shaped defect, closure of, 520 
reconstruction immediate, Indian method, 525 
bilateral flaps, 529 
Auvert’s operation, 529 
Dieu-Lafoy’s operation, 529 
buttressed flaps, 531 
Buchanan-Syme’s operation, 532 
Dowd’s operation, 533 
Lallemand’s operation, 532 
Landreau’s operation, 532 
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Lips, vermillion border, reconstruction immediate, buttressed flaps, Langenbeck’s oper- 
ation, 531 
Nélaton and Ombrédanne’s operation, 531 
Trélat’s operation, 532 
doubled-pedicled flaps, 533 
Grant’s operation, 533, 534 
Morestin’s operation, 533 
flaps from cheek and chin, 525 
Adelmann’s operation, 524, 525 
Berger’s operation, 526 
Heurtaux’s operation, 525 
Jasche’s operation, 524, 525 
Nélaton and Ombrédanne’s operation, 527 
Reid’s operation, 525 
flaps with a double pedicle, 530 
Viguerie-Morgan’s operation, 530 
flaps with lateral pedicles, 528 
Anger’s operation, 528, 529 
Berg’s operation, 529 
Ledran’s operation, 529 
flaps with pedicles above, 530 
Nélaton and Ombrédanne’s operation, 531 
Sédillot’s operation, 530 
flaps from the skin of the neck, 535 
Delpech’s operation, 535, 536 
Mauclaire’s operation, 537 
Voisin’s operation, 536 
flaps from the upper lip, 534 
Bruns’ operation, 535 
Estlander’s operation, 535 
Larger’s operation, 534 
Italian method, 537 
lower lip, restoration, secondary, 538 
Author’s operation, 539 
Berger’s operation, 538, 539 
Polaillon’s operation, 537, 538 
upper lip, ectropion of, 553 
Teale’s operation, 553 
reconstruction, immediate, 513 
bilateral flaps with lateral pedicles, 514 
Burow’s operation, 515 
Lisfranc’s operation, 514, 515 
bilateral flaps with pedicles above, 516 
Sédillot’s operation, 516 
bilateral flaps with pedicle below, 515 
Denonvilliers’ operation, 515 
Nélaton and Ombrédanne’s operation, 516 
complete loss of substance, 514 
flaps from the forehead, 517 
Cole’s operation, 517 
reconstruction, immediate, partial loss of substance, 513 
Blasius’s operation, 514 
48 
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Lips, upper, reconstruction immediate, Dieffenbach’s operation, 514 
Grant’s operation, 515 
Lexer’s operation, 514 
reconstruction, secondary, 517 
Author’s operation, 518, 519 
Berger’s operation, 517, 518 
Buck’s operation, 518 
Lobule (ear), defect in, 401 
enlarged, 402 
hypertrophy of, 425, 426 
loss of substance of, 403 
restoration of, 404, 406 
synechia of, 400 
Lung, hernia of, 636 
closure of, 636 
Lusk’s method of securing thin grafts, 81 
Lymphangiomata, definition of, 224 
treatment of, 230 


Macrochelia, treatment of, 233 
Macrodactylia, treatment of, 238 
Macroglossia, treatment of, 231 
Macrostomia, treatment of, 551 
Macrotia, definition of, 409 
operation for, 409 
Malar bone, depressed fractures of, 507 
reconstruction of, 507 
Malformations, congenital of the ear, 394 
types of, 224 
Mandible, extensive destruction of, 500 
irregularities of, 506 
reconstruction of, 5o1 
bone grafts, 502 
cartilage grafts, 502 
pedunculated flaps with bone attached, 504, 505 
Martin’s rubber bandage for leg ulcers, 183 
Massage, 33 
of grafted area, 61 
in treatment of wounds, 161 
Maxilla, superior, reconstruction of, 501 
Medicated gauze, use of, 147 
Meloplasty (see Cheek). 
Menciére’s (embalmment) treatment of septic wounds, 155 
Mesh for splinting skin grafts, 73, 74, 75 
Metacarpal bones in formation of movable stumps, 660 
Method of securing two skin grafts from the same area, 80 
Methods of closing defects, 16 
French method, 16 
Indian method, 16 
Italian method, 16 
skin grafting, 16 
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Methods of closing wounds without sutures, 30 
adhesive mixtures, 30 
adhesive plaster, strips of, 30 
metal clips, 30 
muslin strips, 30 
Methods of wound closure, 26 
Methylene blue in treatment of wounds, 164 
Microstomia, treatment of, 548 
Microtia, definition of, 410 
operation for, 410 2 
Mixter’s rectangular fenestrated curved plate, 76 
Moles, (extensive) treatment of, 234 
Motor flaps (plastic-motor), 712 
Mouth, constriction of, operation to relieve, 548 
large (macrostomia) treatment of, 551 
operation for elevation of angle of, 599 
Mouth-gag, use in cleft palate operations, 281 
Mucous membrane, pedunculated flaps of, 128 
transplantation of, 105 
Murphy’s canvas leggings, 185 
Muscle, pedunculated flaps of, 128 
transplantation of, 106 
“‘Mustard gas” burns, 136 
Myeloplasty for facial paralysis, 598, 599 
use in raising the angle of the mouth, 599 


N 


Nasal splints, use in reconstruction of the nostrils, 436 


Naso-lachrymal duct, relief of occlusion, 386, 387 
Meller’s operation for, 386, 387 
Neck, surgery of, 610 
contracture, treatment of, 611 
division of scar tissue, 611 
excision of contracting scar, 612 
gradual stretching, 611 
pedunculated flaps, 611, 613 
skin grafts, 613 
tracheal defects, treatment of, 614 
bone grafts, 617 
cartilage grafts, 617 
pedunculated flaps, 617 
prosthesis, 616 
tracheal fistule, 619 
fascia graft for, 619 
Needles used in cleft palate operations, 283 
in plastic surgery, 29 
Needle-holder used in cleft palate operations, 283 
Nerve stretching in treatment of ulcers, 179 
Nerves, transplantation of, 106 
Non-operative treatment of ulcers, 182 
Normal] serum in treatment of wounds, 159 
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Nose, surgery of, 428 
absence of, 490 
Maisonneuve’s operation, 491 
advancing the point, 4or1 
alae, 
inferior turbinates for support of, 477 
operation to lengthen, 489 
Kolle’s operation, 489 
Polaillon’s operation, 489 
operation to reduce thickness of, 489 
Linhart’s operation, 490 
restoration of, 471 
Bouisson’s operation, 475, 476 
Denonvilliers’ operation, 472, 473 
French method, 472 
v. Hacker's operation, 476 
Italian method, 471 
J. Joseph’s operation, 477 
KGnig’s operation, 477 
Miitter’s operation, 472, 473 
A. Nélaton’s operation, 474 
Nélaton and Ombrédanne’s operation, 471, 472 
Preidlsberger’s operation, 474, 475 
Sédillot’s operation, 473, 474 
anatomy, 429, 430 
anesthesia in operations, 436 
angioma, treatment, 433 
atresia of the nostrils, 490 
Jalaquier’s operation for, 490 
bifid, treatment of, 493 
cast for supporting the arm in rhinoplastic operations, 443, 446 
columna, 
to lengthen, 492 
Carter’s operation, 492 
reduction of a thickened, 491 
Gensoul’s operation, 491 
Kolle’s operation, 492 
restoration of, 478 
Author's operation, 481 
Demons’ operation, 480 
Dupuytren’s operation, 479 
French method, 478 
Italian method, 478 
J. Joseph’s operation, 483 
Labat’s operation, 478 
Lexer’s operation, 479 
Ch. Nélaton’s operation, 481 
Serre’s operation, 479 
Szymanowski’s operation, 480 
complete loss of, 438 
Alquié’s operation, 439 
v. Ammon’s operation, 440 
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Nose, complete less of, Auvert’s operation, 440 
Blasius’ operation, 442 
Delpech’s operation, 438 
Dieffenbach’s operation, 440 
Forgue’s operation, 438 
v. Graefe’s operation, 437 
Labat-Blasius’ operation, 441 
Labat-Dubowitzky’s operation, 439 
Landreau’s operation, 438 
Langenbeck’s operation, 439 
Langenbeck’s second operation, 439 
Langenbeck’s third operation, 441 
Linhart’s operation, 442 
Lisfranc’s operation, 437 
Petrali’s operation, 438 
Szymanowski’s operation, 441 
dental plate, use of to support nasal splint, 436 
double-flap method in the reconstruction of, 446 
finger in rhinoplasty, 467 
formation of nose, oldest method of, 428 
fractures, old, 432 
Marshall’s operation, 432 
fractures, recent, 431 
lobe defects, correction of, 492 
Kolle’s operation, 492, 493 
loss of substance, 430 
nasal splints, use of, 436 
oblique nose, 482 
Dieffenbach’s operation, 483 
J. Joseph’s operation, 483 
operations to lengthen nose, 486 
Pirogoff’s operation, 486 
operations to narrow, 487 
Kolle’s operation, 488 
Szymanowski’s operations, 487 
operations to raise a flattened nostril, 487 
J. Joseph’s operation, 488 
Szymanowski’s operation, 487, 488 
operations to reduce size of nose, 483 
Dieffenbach’s operation, 484 
J. Joseph’s operation, 484 
Mikulicz’s operation, 485 
pedunculated flaps in rhinoplasty, 436, 443 
preparation before operation, 436, 437 
prosthesis for frame work, 449 
recent injuries, 428 
reconstruction of nose, 424 
Aymard’ operation, 456 
Berger’s operation, 448 
Fabrizi’s operation, 444 
Helferich’s operation, 448 
Hollanter’s operation, 445 
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Nose, reconstruction of, Israel’s operation, 454 
Keegan’s operation, 447 
KGnig’s operation, 451 
Kiister’s operation, 447 
Lexer’s operation, 452, 453 
Mandry’s operation, 455 
Nélaton and Ombrédanne’s operation, 455, 456 
Schimmelbusch’s operation, 451 
Thiersch’s operation, 447 
reconstruction of the frame work of, 436 
replacement of, 428 
restoration of the lower part of, 468 
the Bayer-Payr operation, 468 
Italian method, 468 
Nélaton and Ombrédanne’s operation, 469, 470 
restoration of the tip of, 477 
Italian method, 477 
thinoplastic methods, 434 
rhinoplastic operations, secondary, 482 
rhynophyma, 432 
Lauren’s operation, 433 
saddle-nose, 459 
cartilage implantation for, 459 
types of, 459 
Author’s operation, 460 
Cheyne and Burghard’s operation, 463 
Nélaton and Ombrédanne’s operation, 464 
Roberts’ operation, 466 
turbinates as supports, use of, 431 


Oblique nose, operations for, 482 
Obturators, 295 
use of, 42 

Occlusion of the naso-lachrymal duct, relief of, 386, 387 
Ointments, use of, 147 
Ollier-Thiersch grafts (see Skin grafting). 
Ollier’s work on skin grafting, 7 
On-end mattress suture, 27 
“Open bite” splint, use of, 506 
Open treatment of grafts, 61 
Operative procedures, proper sequence in harelip and cleft palate, 258 
Operative treatment of ulcers, 179 

of varicose veins, 187 
Orbit, exenteration of the, treatment, 381 
Orbital rim, reconstruction of, 507 
Organic coloring matters in treatment of wounds, 162 
Orthodontic apparatus, use in narrowing cleft palate, 289 


1 


Pain during dressings, avoidance of, 138 
Painful ulcers, 179 
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Palpebral opening, lengthening the, 379 
shortening the, 381 
Papier mAché, in prosthesis, 38 
Paraffin dressing for skin grafts, 70 
Paraffin injection, 43 
untoward results of, 45 
technic of, 45 
Paraffin mesh, for protection of granulations, 138, 139 
technic of preparing, 140 
Paraffin, injection in prosthesis, 13 
injection in rhinoplasty, 459 
Paraffin wax, as a dressing for skin grafts, 150 
method of application, 150 
in treatment of wounds, 149 
Paraffinoma, development of, 46 
Partial gradual excision of scar on the neck, 612 
in treatment of keloid, 221 
in treatment of scars, 211 
Passive motion, 33 
and massage in treatment of wounds, 161 
Pedunculated flaps, 113 
of the anterior portion of the masseter muscle, 599 
arteries, outlines of regions supplied by, 114, 115 
assurance of circulation of, 123, 124, 126 
in cheek defects, 567 
in closure of perforation of the auricle, 416 
in closure of cranial defects, 353, 354 
in closure of defects on the trunk, 621, 628, 630 
for contractures, 4 
for contracture of the ankle, 704 
of the arm, 644, 649, 650 
of the elbow, 644, 649, 650 
of the extremities, 642 
of the fingers, 665, 670 
of the foot, 704, 705, 706, 707 
of the forearm, 652, 653, 654 
of the hand, 657, 658, 659 
of the neck, 613 
of the wrist, 656 
for ectropion of the eyelids, 598 
for ectropion of the lip, 556 
after exenteration of the orbit, 381 
for lengthening the finger, 662 
for obliterating bone defects, 644 
for palate defects, 293 
French method of obtaining, 113 
definition of, 113 
double-faced flaps, 118 
double-pedicled gauntlet flaps, 127 
drainage in, 126 
of bone, 504, 505 
of fascia, 128 
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Pedunculated flaps of fat, 128 
for filling depressions, 590 
of mucous membrane, 128, 568 
of muscle, 128, 590, 599 
of scar tissue, 611 
of skin in repair of the cheek, 568 
hair-bearing skin for restoration of the eyebrow, 383, 384 
Halsted’s method of utilizing, 113 
in the formation of a vagina, 336 
immobilization of the part, 126 
important suggestions in using, 121 
Indian method of obtaining, 113 
Italian method of obtaining, 113 
method of forming a flap with epithelium on both sides, 118, 119 
nose restored by, first record of, 1 
in reconstruction of the ear, 412 
in restoration of the eyelid, 365, 377, 378 
in reconstruction of the mandible, 504 
in rhinoplasty, 436, 443 
in tracheal defects, 617 
in syndactylism, 245 
in loss of substance of the ankle, 696 
of the foot, 696 
of the knee, 693 
of the leg, 695 
of the thigh, 688 
scarification of, 123 
sensation in, 127 
successive migration, 4 
symbiotic transplantation, 120 
tension, importance of avoiding, 15 
transfer of, 116 
multiple, 116 
single, 116 
types of, 117 < 
compound, 117 
single, 117 
Pellidol, 163 
Penis, straightening the, 310, 318 
Perforation of Ollier-Thiersch grafts, methods of, 78 
Perry’s mesh for splinting skin grafts, 75 
Photographs as records, advantages of, 34 
Pigmentation in skin grafting, 90 
Plaster casts, for permanent records, 34 
Plastic paste, in external prosthesis, 38 
Plastic surgery: 
ancient Indian method, definition of, 1 
as applied to various regions, 343 
definition of, 12 
facial plastic and oral surgery, 12 
first use in America, 4 
French method, definition of, 3 
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Plastic surgery, general considerations in, r2 
history of, 1 
Indian method, definition of, 1 
incisions, used in, 26 
Italian or Tagliacotian method, definition of, 16 


methods for closing defects of various shapes, 16, 17, 18, 19, 20, 21, 22, 23, 


of the cheek, 565 
of the ear, 394 
of the extremities, 639 
general considerations of, 606, 639 
of the external nose, 428 
of the eyelids, 358 
of the jaws, 498 
of the jaws, lips and cheek, 497 
anesthesia, 498 
general considerations, 497 
preparation, 498 
of the lips (cheiloplasty), 510 
of the neck, 606 
general considerations, 606 
of the scalp, 345 
of the skull, 352 
of the trunk, 619 
general considerations, 606 
relaxation incisions in, 17 
Platinum, in prosthesis, 36 
Polydactylism, 234 
definition of, 234 
treatment of, 238 
Porcelain, in prosthesis, 36 
“Port-wine marks,” treatment of, 227 
Powder marks, treatment of, 217 
Powders, use of, 147 
Preparation before operations on the jaws, lips and cheeks, 498 
Pressure bandage for leg ulcers, 183 
Proflavine, antiseptic action of, in treatment of wounds, 165 
Prosthesis, 36 
for closure of skull defects, 353 
external, definition of, 36 
in recent wounds after bone destruction, 133 
inorganic materials used in, 36, 43 
internal, 42 
definition of, 36 
permanent, 37 
paraffin injection for saddle-nose, 459 
temporary, 36 
use to fill defects of the jaws, 500 
use as frame work of the nose, 449 
Prosthetic apparatus, 36 
external, 36 
internal, 42 
Ptosis of the eyelid, treatment of, 384 ‘ . 
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Q 


Quino-formol, formula of, 146 
Quino-formol, for sterilization of wounds, 146 


AR 


Rack for handling small deep grafts, 59 
Radium burns, treatment of, 199 
Radium in treatment of cavernous hemangiomata, 228 
" of keloid, 221 
of ulcers, 181 
Recent wounds, 131 
Reconstructive surgery, definition of, 12 
Rehn’s knife for cutting Ollier-Thiersch grafts, 78 
Relaxation incisions, 17, 209 
technic of, 209 
Relaxation incisions in cleft palate operations, 286 
Relaxation incisions in treatment of unstable scars, 209 
Retro-auricular depressions, treatment of, 418 
Retro-auricular fistule, treatment of, 416, 418 
Reverdin grafts, 55 
Reverdin’s method of skin grafting, 6 
Rhinoplastic methods, 434 
Rhinoplastic operations, 1 
development of, 1 
Rhinoplastic operations, secondary, 482 
Rhinoplasty (see Nose). 
Rhynophyma, 432, 433 
Rubber, in prosthesis, 36 
Rubber, vulcanized, in prosthesis, 36 
Rubber impregnated mesh for splinting skin grafts, 72, 73, 74, 75 
Rubber protective, devised by Dr. W. S. Halsted, 140 


S 


Salivary fistula, 591 
Salt packs in treatment of wounds, 159 
Scalp defects, shifting in flaps for repair of, Tillmanns’ method, 349 
Scalp defects associated with bone necrosis, treatment of, 351 
Scalp, surgery of, 345 
angiomata of, 350 
closure of small defects, 349 ' 
fibromata of, 351 
keloids of, 351 
Scalping, 345 
complications in, 346 
etiology of, 345 
hemorrhage in, 345 
pain in, 345 
treatment of, 347 
Scarification of pedunculated flaps, 123 
Scarlet red in treatment of wounds, 162 


GENERAL INDEX 


Scars, 206 
‘contracted, 212 
treatment of, 216 
depressed, 206 
celluloid in, 44 ° 
of the cheek, 590 
due to-old suppurative processes, 610 
‘treatment of; 610 
due to removal of Ollier-Thiersch grafts, 70 
extensive, smooth, 210 
unstable, 206 ’ 
keloid and hypertrophied, 217 
types of, 206 
ulcers in old, 192 
Scar tissue, division in treatment of contracture of the neck, 611 
stretching in treatment of cicatricial contracture of the jaws, 590 
Sclerosis of the muscles of the jaw, treatment of, 506 
Sea water in treatment of wounds, 159 
Secondary operations for cleft palate, 292 
Sensation, return of, in skin grafts, 65, gt 
Septum, lower part of (see Columna), 478 
Shell gas (‘‘mustard gas”) burns, 136 
Shrinkage of Ollier-Thiersch grafts, 78 
of whole-thickness grafts, 83, 84 
Silver, in prosthesis, 13 
Silver foil for dressing wounds, 135 
Skin, cleansing of, 17 
Skin grafting, 49 
after excision or division of vicious cicatrices, 642 
agglutination, importance in isografting, 50 
ambulatory treatment of ulcers with, 190 
as obstacle to growth of metastases, 624. 
amniotic membrane, transplantation of, 52 
anaphylactic symptoms following, 51 
anesthesia for cutting grafts, 54 
atresia of the vagina, use in, 337 
autograft, definition of, 16 
avulsion of the scalp, use in, 348 
changes in pigmentation in skin grafts, 90 
development of, 5 
dressing of area from which the graft is cut, 55 
dressing of the grafted area, 69 
exposure of graft to light and air in healing, 72 
general considerations of, 49 . 
graft, definition of, 16 
grafts placed on undisturbed granulations, advantages of, 52 
grafts, source of, 49 
histological changes in, 90 
isografts, use of, 49, 50 
advisability of use of, 49, 50 
blood grouping of host and donor, 50 
definition of, 16 . 
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Skin isografts, success of, 109 
mesh for splinting skin grafts, technic of, 74 
method of splinting skin grafts, 72 
Ollier-Thiersch grafts, 65 
application, 69 
buried grafting, So 
closure of trunk defects, 625 
contracture under, 75 
Doolittle’s method of cutting, 77 
dressings for, 69 
early changes in, 90 
histological changes in, 91 
knives for cutting Ollier-Thiersch grafts, 76 
Catlin’s knife, 67, 77 
Hoffmann’s knife, 77, 78 
Kortuem’s knife, 77 
Rehn’s knife, 7& 
Thiersch’s knife, 77 
Lanz’s method of cutting, 77 
methods of making the skin tense, 79 
method used at the Johns Hopkins Hospital, 65 
Mixter’s rectangular fenestrated curved plate, 76 
necessity of contact, 80 
other methods of obtaining, 8r 
perforation of, 78 
pigmentation of, gt 
results, 76 
shrinkage of, 78 
source of, 65 
special methods of obtaining, 76 
technic, 66 
untoward possibilities, 75 
use after exenteration of the orbit, 381 
paraffin dressing for, 150 
Perry’s method of splinting grafts, 75 
preparation of the drea from which the grafts are to be cut, 54 
preparation of the granulating area for grafting, 53 
preparation of the part from which the graft is to be removed, 17 
preparing healthy granulations to receive grafts, 53 
Reverdin grafts, 6, 55 
method of application, 55 
technic, 56 
Reverdin’s method of, 6 
Small deep grafts, 55 
age little effect on healing of, 63 
cosmetic results after, 65 
keloid development in, 63 
post-operative care of, 60 
rack for handling, 59 
return of sensation in, 65 
technic, 56 
untoward possibilities, 61, 62 
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Skin surface on which grafts may be placed, 52 
Tennant’s mesh for splinting grafts, 75 
tension, importance of avoiding, 15 
transplantation of fetal membrane, 52 
transplantation of hair-bearing skin, 89 
tunnel grafting, 89 
use of skin grafts in closing defects, 16 

in closing defects on the trunk, 625 

in closing defects on the leg, 693 

in contracture of the extremities, 640 

in contracture of the neck, 613 

in treatment of keloids, 221 

in treatment of ulcers, 189 
whole-thickness (Wolfe-Krause) grafts, 9 

in contracture of the fingers, 670 

in closure of trunk defects, 625 

dressings for, 86 

earliest record of, 1 

early changes in, go 

in ectropion of the eyelids, 365 

preparation of the area to receive grafts, 82 

protection frominjury, 86 

subsequent changes in, go 

technic, 83 

untoward possibilities, go 

various uses of, 87, 88 
Wolfe-Krause (see Whole-thickness grafts), 9 
zOografts, 16 

definition of, 16 

points on, 51 

source of, 50 

Skull defects, closure of, 352 

Soap, in treatment of wounds, 160 

Socket, preparation of for artificial eye, 379 

Sole of foot, method of constructing, 705 

Spectacles, for holding facial masks, 37 

Splinting skin grafts, authors method of, 72 

Splints, nasal, 436 
‘open bite,’’ 506 

Sponge grafting, 51 

Stanolind wax, 140 

Steel, in prosthesis, 36 __ 

Stenson’s duct, fistule of, 593 

Sterilization of skin, 17, 19 
with steroline, 138 

Steroline, use of, 138 

Subcutaneous hydrocarbon prosthesis, 43 
paraffin in, 43 
spermaceti in, 44 
vaselin in, 44 

Sugar, in treatment of wounds, 158 

Supernumerary digits, 234 
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Suture materials, 29 
catgut, 29 
fine silk, 29 
horsehair, 29 
silkworm-gut, 29 = 
silver wire, 29 
Sutures, 26 
continuous, 28 
continuous on-end mattress, 28 
delayed primary suture of wounds, 134, 135 
Halsted’s subcuticular, 26, 27 
in cleft palate operations, 283 
in harelip operations, 270 
interrupted, 29 
on-end mattress, 27 
primary, of wounds, 134, 135 
secondary, of wounds, time of making, 134, 135 
subcuticular, 26, 27 
tension, 28 
tension, removable, 28 
used in operating on eyelids, 362 
vertical mattress, 27 
Symbiotic transplantation, 120 
Syndactylism, 239 
Agnew’s operation, 244 
Didot’s operation, 241, 242 
Nélaton’s operation, 242 


iT, 


Tagliacotian method (see Italian method), 16 
Take, definition of, 16 
Tarsorrhaphy, external, 381 
internal, 381 
Tattooed skin, treatment of, 216 
Tendon, exposed, treatment of, 684 
Tendon involvement of the extremity, treatment of, 684 
Tendons, transplantation of, 106 
Tennant’s mesh for splinting skin grafts, 75 
Tension sutures, 28 
Thiersch’s knife for cutting Ollier-Thiersch grafts, 77 
work on skin grafting, 7 
Thigh, surgery of, 688 
Thoracic wall and arm, adhesion between, treatment of, 628 
Tillmanns’ method of closing scalp defects, 349 
Time for making the delayed or retarded primary suture, 135 
Tin, in prosthesis, 36 
Tissues, gradual stretching of, 650 
persistence of vitality, 107 
transplantation of, 100 
Toes, webbed, 239 
Tongue, use in filling cheek defect, 587 
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Tongue, hypertrophy of, 231 
Butlin’s operation, 232 
Tracheal defects, 614 
treatment of, 614 
Transference of pedunculated flaps, 116 
Transplantation: 
* of bladder, into rectum, 302 
of bone, 100 
in reconstruction of the mandible, 502, 503 
of cartilage, 101 
in reconstruction of the mandible, 502, 503 
of extrapalatal tissue to close palate defects, 294 
of fascia, 100 
of fat, 103 
of fetal membrane, 52 
of fingers and toes to replace fingers, 680 
of hair-bearing skin, 89 
of muscle, 106 
of mucous membrane, 105 
of nerves, 106 
of other tissues, 100 
relationship to plastic surgery, 100 
of skin (see Skin grafting). 
of tendons, 106 
of ureters in the treatment of exstrophy of bladder, 300, 301 
Trismus, treatment of, 506 
Trunk, surgery of, 619 
adhesion between the arm and thoracic wall, 628 
formation of epithelial lined fistula, 630 
treatment by division and suture of edges, 630 
arteries, of the front of the trunk, 607 
of the side of the trunk, 609 
of the skin of the back, 608 
axilla, reconstruction of, 630 
Author’s operation, 634 
Berger’s operation, 631, 633 
Chaput’s operation, 631 
Défontaine’s operation, 631 
Halsted’s operation, 624 
Jobert’s operation, 631 
Piechaud’s operation, 632, 633 
breast, closure of defects after operation for carcinoma, 621 
preservation of the contour of, 636 
contractures, relief of, 620 
hernia of the lung, treatment of, 636 
methods of closing defects, 625 
Beck’s operation, 626 
Elsberg’s operation, 622 
Legueu’s operation, 623 
Ombrédanne’s operation, 626 
Quénu and Robineau’s operation, 622 
Roux’s operation, 626 
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Trunk, methods of closing defects, Shrady’s operation, 627 
Tansini’s operation (modified), 627 
Weichert’s operations, 623, 625 

Tunnel grafting, description of, 89 

Turbinates, inferior, in repairing hard palate perforations, 293, 294 
for support of ala, 477 
for support of nose, 431 

Two-route method of treatment of wounds and ulcers, 160, 161 


U 


Ulcers, 178 
in old scars, 192 
nerve stretching in treatment of, 179 
radium, in treatment of, 181 
skin grafting in treatment of, 189 
two-route method treatment of, 160, 161 
x-ray in treatment of, 181 

Ulcers, chronic in the groin, 193 

Ulcers, intractable, 178 
history card, 178 
non-operative treatment of, 182 
operative treatment of, 179 
types of, 178 

Ulcers, of leg, 181 
adhesive plaster support of, 182 
canvas legging, support for, 185 
elastic stocking, support for, 185 
etiology of, 181 
gelatin cast for (Unna’s paste), 185 
Martin’s rubber bandage for, 183 
pressure bandage for, 183 

Ulcers, painful, 179 
dressings for, 179 

Ulcers, of scalp, treatment, 349 

Unna’s paste for leg ulcers, 185 

Unstable scars, treatment of, 206 

Urethra, formation by free transplantation, 319 
by pedunculated flaps, 319 


Vagina, atresia of, 336 
acquired atresia of, 336 
Baldwin’s operation, 338 
congenital atresia of, 336 
formation by pedunculated skin flaps, 336 
Graves’ operation, 337 
intestinal transplantation in the formation of a, 337 
Mori’s operation, 340 
A. Schwartz’s operation, 339 
F. T. Stewart’s operation, 340 
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Varicose veins, 187 

operative treatment of, 187 
Vermilion border of the lip, reconstruction of, 543 

partial destruction of, 543 

total destruction of, 544 
Vertical mattress suture, 27 
Vicious cicatrices, of the extremities, treatment of, 639, 642 
Vitality of transplantable tissues, persistence of, 107 
Volkmann’s ischemic contracture, 654 


W 


Wax models, use as permanent record, 34 
Webbed fingers, treatment of, 239 
Webbed toes, 239 
Wet dressings in treatment of wounds, 148 
Wire cage, use in treatment of ulcer of the leg, 698 
Wire cages, for protection of skin grafts, 70, 71 
Wiring method of treatment in cleft palate, 289 
Wolfe-Krause method of skin grafting, 9 
Wolfe’s work on skin grafting, 9 
Wounds, treatment, of, 130 
acriflavine in treatment of, 165 
adhesive plaster, use of, 151 
amidoazotoluol in treatment of, 163 
anesthesia in painful dressings, 139 
balsam of Peru as dressing for, 155 
basic fuchsin in treatment of, 165 
Bipp treatment of, 157 
brilliant green in treatment of, 165, 166 
care of skin surrounding, 137 
the chlorin antiseptics, use of, 141 
continuous tub, use of, 149 
dahlia in treatment of, 164 
Dakin’s solution, use of, 142 
débridement in treatment of, 134 
dichloramine-T, in sterilization of, 145 
dimazon in treatment of, 163 
dressing, importance of care in, 131 
dressings for sutured, 135 
eusol and eupad, use in treatment of, 145 
exuberant granulations, treatment of, 141 
general considerations in treatment of, 130 
gentian violet in treatment of, 165 
glycerin as a dressing for infected, 156 
iodin in treatment of, 157 
iodoform in treatment of, 157 
massage in treatment of, 161 
medicated gauze, use of, 147 
methylene blue in treatment of, 164 
normal serum in treatment, 159 
ointments, use of, 147 
49 
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Wounds, open treatment of, 152 
heliotherapy, 152 
organic coloring matters in treatment of, 162 
passive motion in treatment of, 161 
powders, use of, 147 
proflavine in treatment of, 165 
quino-formol, for sterilization of, 146 
salt packs in treatment of, 159 
scarlet red in treatment of, 162 
sea water in treatment of, 159 
soap in treatment of, 160 
sugar in treatment of, 158 
two-route method of treatment of, 160, 161 
wet dressings in treatment of, 148 
Wounds, granulating, 136 
ether in treatment of, 155 
hot air in treatment of, 154 
method of sponging, 139 
paraffin wax in treatment of, 149 
types of, 136 
Wounds, intractable, 136 
Wounds, recent, 131 
bone injury in, 132, 133 
different types of, 131, 132 
face, treatment of, 133 
lips and cheek, treatment of, 132 
prosthesis after bone destruction, 133 
Wounds, septic, 155 : 
embalmment treatment of, 155 
Wounds, suturing of, 134 
delayed primary suture, 134 
primary suture, 134 
secondary suture, 134 
Wright’s solution, 142 
Wrist, surgery of, 654 


X 


X-ray burns, treatment, 194, 196 

X-ray, in treatment of cavernous hemangiomata, 228 
of keloid, 221 
of ulcers, 181 


Zoéografts, definition of, 16 
comments on, 51 
source of, 50 


SRS p mE Ss RT Nae ee |) Se oo Pane bias oe gear cre ee eee 
\ RY er ek Ny 
\ \ ' 
' " 
\ 
. 
x 
4 
\\ 
i At 
i \ 
iN \ \ 
\ 
\ 


é 


wimaditowsticdne te 


| ImTheStory.com / 


oo 


BINDING SECT. AUG 1g 190 


PLEASE DO NOT REMOVE 
CARDS OR SLIPS FROM THIS POCKET 
Se antec nee 
UNIVERSITY OF TORONTO LIBRARY 
nance 


nnnesnvntiaecatcaaiiti ap DiS ALDOR OA TRAI NEN AEDT EDIRC rep soo8 


RD Davis, John Staige 
118 Plastic surgery, its 
D25 principles and practice 
BioMed. 


Story.com 


Personalized Classic Books in many genre's 
Unique gift for kids, partners, friends, colleagues 
Customize: 
e Character Names 
¢ Upload your own front/back cover images (optional) 
¢ Inscribe a personal message/dedication on the 


inside page (optional) 


Customize many titles Including 
e Alice in Wonderland 

¢ Romeo and Juliet 

e The Wizard of Oz 

e AChristmas Carol 

e Dracula 

« Dr. Jekyll & Mr. Hyde 

e And more... 


se Jui; 
ot 


AY 


a“ 


> a 
f 
Ee 
RAW 
bon 
> 
a 
—_ 
aN 
Qe .« 
ern 
EX 
€* 
m% . 
es ; ry 
CAN 
Ye 


Lightning Source UK Ltd 
Milton Keynes UK 
UKOW05f0828 180913 


217426UK00005B/36/P 


9 WM 


HARD--=<° @@ 


Classics Series 


In this collection we are offering thousands of classic and hard | 
to find books. This series spans a vast array of subjects - so © | 
you are bound to find something of interest to enjoy reading 


and learning about. 


Subjects: 
Architecture 
Art 
Biography & Autobiography 
Body, Mind &Spirit 
Children & Young Adult 
Drams 


Education 


Fiction 


History 
Language Arts & Disciplines 


Law 


Literary Collections 

Music 

Poetry 

Psychology 

Science 

...and many more. Ill r El 
81314"2615 


